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Clapp’s Coil Boiler. 


Although this boiler is more especially 


designed for steam fire engines, it appears 
to be equally valuable for other purposes | 


where economy of space is desirable, where 
quick steaming is requisite, and where safety 
s a consideration. 

Safety is assured by the free and uninter- 
rupted circulation of water over all the sur- 
faces with which fire comes in contact, this 
holding good as long as there is any water 
notwithstanding the 
level may be below the crown sheet. 

Referring to the engravings, Fig. 1 is a 
vertical central section, and Fig. 2 is a sec- 
tional cut on a_ horizontal line, one-half 
being through the steam chambers and the 
other half through the fire-box immediately 
below the tube sheet. 

The outside shell is represented at aa; 
this shell extends the whole length of the 
The fire-box sheet, 44, is less in 


in the boiler, water 


boiler. 
length, extending only to the lower tube 
sheet. 

Inthe lower tube sheet (C all the tube 
holes are shown; the heavy lines showing 
the coil tubes in 
smoke tubes. The upper tube sheet d has 
holes only for the smoke tubes. 


fire-box: the others are 


The smoke 
these 
also answer the important purpose of drying 
and superheating the steam. 

I FF are the sectional coil tubes, the 
main feature of this boiler; they are in the 
form of a spiral coil, the spiral bend being 


or draft tubes are shown at @¢ e e; 


enough to leave room for five others of the 
same size between, so that there are six of 
The num- 
ber of rows is determined by the size of the 
boiler and the amount of steam required. 


these coils in each circular row. 


Each coil is connected with the lower 
tube sheet by screw joints, all right-hand, 
that require no fibrous or elastic packing, 
anangle elbow being used to get the short 
bend at the end. make 
about one turn around the fire-box, and are 
joined to the side sheet of the same, with 
end, 
which makes a joint that never gets loose 
kind of 


may be 


The tubes then 


the same union used at its upper 
from any 
work | it 
subjected to. These 
unions or couplings 
are made of differ- 
ent kinds of metal, 
und put together 
so that no two pieces 
of iron come in 
contact to corrode 
and stick together ; 
and should it, from 
any cause what- 
ever, become neces- 
iry to take these 
coils out, it can be 
done, and the same 
tubes replaced with- 
out destroying any 
part of them, or 
damaging any piece 
so that it 
not be used again. 


could 


G G is the orna- 
mental dome = or 
covering for the 
ipper end; g g is 


the smoke’ bonnet 


id pipes for con- 





centrating the hot 
products 
of combustion, for 


| escaping 


the purpose of 
making a draft of 
lair 


through — the 
fuel. #7 are grate 
bars, and J fire 


door. J J 
water line. 
The 
been determined by 
yet 
should be varied a 
little to get the best 
drying effect of the 
A coal that 
makes a 


is the 
height has 


experiment, 


coal. 


would eall for a 
higher range of the 
water line, while 
coal that produces 
without the 
flame would call for 


a lowerrange; this 


heat 


the engineer will 
find. The 
working of the 
boiler is as follows: 


soon 


The fire being start- 
ed in the fire-box, 
as soon as the water 
‘in the coils begins 
to heat, circulation 
from 
natural causes (nor 


commences 


is it at any time 


‘necessary to use a 
hand pump or any 
other artificial 
means for keeping 
it up), the heated 
water passing up 
in the steam drum, 
and the colder 
water from the leg 


and drums taking 


flame 
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ENTERED AT Post 


pressure begins to 


show, which 


goes 
up very fast, as 
the water is all so 
near the — steam 
temperature. Of 
course, it is better 
to carry the water 
at about the height 
shown, as a 
form pressure of 
steam is easier 
maintained, which 
is always desirable ; 
vet the limit of 
safety isnot reached 
till the 
nearly all out, or so 


uni- 


water fis 


longas it is not be- 











its place, as is shown by the arrows in the 


leg, till the 


making temperature. 


whole is heated 


to the steam- 
At this point steam 
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em I = ZA 


Cort Borer. 


low the connection 
in the 
even at 
this point the only 
danger is in the 


of the coils 
leg; and 


damage to the coils 
from the 
when there 
water to 


heat, 

is no 
protect 
them. 

Heaters are al- 
most universally 
used in connection 
with steam _ fire 
engines to keep the 
water hot, and in 
many cases to keep 





a few pounds pres- 
sure to shorten the 
time of 
work 


going to 
should the 
close at 
This 
has an advantage 
for this kind © of 
heating; the cir- 


-fire be 


hand. boiler 





\ 
culation is so per- 
fect and free that 

all the water in it is alike; so 

when the fire is lighted the steam starts 


heated 


immediately up, instead of having to wait 


MO 
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till some cold water has 


that had not been 


been heated, 
reached by the 
limited circulation in 


very 
them, there being 
some parts that the circulation produced by 
the heater does not reach, leaving of course 
this water cold. 

The arrows A’ show the direction of the 
circulation when working with fire in the 
fire-box ; those marked 
tion of it 


IL, show the direc- 
when on the heater 
directly opposite. 


which is 


The outside pipe connected at about the 
water line is the outlet from the heater, and 
the inlet to the boiler, which carries the 
heated water over the crown sheet, where 
it, as it gets cooler, enters the coils and 
then in the leg, and from there to the pipe 
near the bottom of the boiler; this pipe 
leads to the heater, so that the water is 
kept moving just in proportion to the heat 
given it; any kind of a heater can be used 
with the same result, 

These boilers are recommended for steam 
launches, as making steam very quickly 
from cold water, steaming freely, space 
occupied is small, in that the size of boiler 
required is small, and lastly, the element of 
safety. They are made by Clapp & Jones 
Manufacturing Co., Hudson, N. Y. 

a oe 

Cylinder Boring and Facing Machine, 

Machines for boring and facing the cylin- 
ders of steam engines have, in these times 
of close competition, come to be a necessity 
in hundreds of machine shops where old 
methods have in the past been employed. 
The time saved by such a machine has come 
to bear so important a relation to the total 
cost of construction in steam engine build- 
ing that few concerns can afford to be with- 
out it. A few hours saved in construction 
is sometimes about all there is of profit in 
building steam engines. 

The 
one recently 


machine we illustrate herewith is 
by Pedrick & 
Ayer, Philadelphia, Pa., for this kind of 


work. It is a 


brought out 


heavily built machine, is 
powerfully geared, and will bore cylinders 


from 10” to 25” diameter. The bar is solid 


forged steel, with 
steel screw and 
bronze thrust bear- 
ings. The feed- 


casing is made to 
feed either way and 
has two changes, 
to operate which it 
is only necessary to 
push in or pull out 
a pin in center of 
The 
facing head can be 


hand wheel. 


i placed on bar quick- 
ly, and in any place 
desired, and if nec- 
essary, can be oper- 
ated at the 


same 
time cylinder is 
being bored. The 


ped is movable on 
the shears, and is 
easily set in position 
by the hand wheel. 
The 
have a long bearing 


cutter-heads 


on the bar, and are 
arranged for four 


tools. 








Gas Fuel, 

The Gas Engineer (English) says: 

Neil’s patent oil fuel boiler has been tried 
on the Clyde, in the presence of several 
practical engineers. The coil boiler which 
has fitted up the 
launch of the yacht Myrtle occupies about 
half the space, and weighs about a fourth 
of the weight of the ordinary coal furnace 


been on board steam 


boiler. Steam was raised in the unprece- 
dented time of five minutes by means of oil, 
water and air combined, and these were lit 


‘ 


as 


with an ordinary match, in a similar way 
the lighting of gas. A speed of eight miles 


< 


per hour was obtained with a pressure of 
75 Ibs., and about nine miles when the pres- 
sure was raised 100. The con- 
sumption of one gallon of oil per hour was 
all that was required, which is equal to one 
The main fea- 
tures were the quickness of raising steam, 
the absence of smoke and coal dust, and its 


to about 


penny per hour of outlay. 


freedom from danger of explosion, as any- 
thing going wrong with the machinery ex- 
tinguishes the flame’s power. 
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Sciéntific Tronfounding. 


By Tromas Turner, F. C. 8. 
EXTRACTS FROM A PAPER READ BEFORE THE 
SOUTH STAFFORDSHIRE INSTITUTE OF IRON 
AND STEEL WORKS MANAGERS. 


The object of the present paper is not to 
consider the which take place 
during the production of cast-iron, or dur- 


reactions 


ing its conversion into wrought-iron or steel, 
but to follow a much less trodden path, to 
with which the iron- 


examine the material 


founder has to do, and to consider those 
chemical and mechanical characters which 
render it more or less suitable for his 
purposes. 


During the last thirty years much has 
been done to elucidate the difficult problems 
presented to the iron smelter, and gigantic 
advances have been made in the prepara- 
tion and application of different varieties of 
mild steel. But during the same period 
little has been done towards placing the prac- 
tice of the ironfounder on a really scientific 
basis, and in the majority of foundries mix- 
tures are made on exactly the same_princi- 
ple, and with very little more economy or 
success, than was the case some forty or 
fifty years ago. 

Owing to the great reduction in cost of 
manufacture, and the much more extended 
application of mild steel during recent years, 
it was anticipated in some quarters that cast 
iron would be to a greater or less extent 
superseded as a constructive material, but 
hitherto such an anticipation has not been 
justified, and the many new applications of 
this material render the trade of the iron- 
founder in no danger of extinction or even 
of serious diminution. 

Owing to its melting point being 


é 


it 
iron 


a 
readily obtainable temperature, cast 
can be easily manufactured into intricate 
forms, and in this condition possesses a ten- 
sile strength sufficient for many purposes, 
combined with an exceptionally high crush- 
ing strength, and when protected by a skin, 
it resists oxidation to a greater extent than 
wrought iron or steel. As compared with 
cast-iron, Mr. Head states (M. E., 1885, page 
325) that 


vantages 


steel castings have the disad- 


of increased cost of material and 
of moulds, and of greater loss during cast- 
ing, while the annealing process involves 
extra loss of time and expense. 

On the other hand, good iron castings 
have fine surfaces, sharp edges, a pleasing 
and are less liable to contain 
As they 


nealing, iron castings can be produced to 


appearance, 
** blowholes.” do not require an- 
meet a pressing emergency; while in ma- 
chinery, if sufficient area be provided, noth- 
ing wears better than cast-iron upon cast- 
iron. Theextended application of malleable 
castings also opens up a wide field to the iron- 
founder. It 
to predict continued application of a material 


would appear safe, therefore, 


which, in addition to its cheapness, pos- 


sesses so advantages for numerous 


many 
purposes. 
Unfortunately it is the custom in many 


metallurgical books to speak of cast-iron as 
though it were a perfectly definite and well- 
known substance. 

In pig iron of course it is customary to 
speak of white, mottled, and gray, and to 
divide the last variety into grades according 
tog its characters; but when pig iron has 
the 
‘* cast-iron’ 


remelted, forming material to 


which the 
rectly ‘applied, we have then little or no 


been 


name is most cor- 


distinction made, whatever the characters 
of the product may be. 

But every one familiar with foundry work 
is aware of the vast differences in the quali- 
ties possessed by different mixtures. They 
brittle or 


tough, rough or smooth, fluid or thick, as 


are hard or soft, strong or weak, 


the case may be, and none of these charac- 
ters are of themselves either good or bad. 
the 


proper purpose, 


suitable for every purpose. It is 
iron for particular purposes that the art of 
the ironfounder has hitherto consisted. 

This art has been perfected as the result 
t 


of long practical experience, and has re- 
ceived but little In 
fact it is only during the last two or three 
years that our knowledge of the influence 
of the constituents usually present in cast- 
h 


enable the chemist to predict the composi- 


is 


scientific assistance. 


iron has been sufficiently systematized to 


tion which would be found most suitable 


for any definite application. 
Even the 
appear determined, there 


now, though broad outlines 


to be are still a 
number of important questions which re- 
main to be determined. 

In scientific ironfounding, when it is re- 
quired to produce a metal best suited to a 
the 


should be kept in view : 


particular purpose, following points 


1. The mechanical characters of the ma- 
terial most suited for the particular applica- 
tion. 

2. The chemical composition which, under 
suitable conditions of moulding and cast- 
ing 


=) 


will yield that material. 
3. The mixing of pig iron, the composi- 
tion of which is approximately known, in 


such a manner as to give the required re- 
sult. 

We have now to deal more particularly 
with the first two of these conditions. 

Mechanical Testing.—The most important 
mechanical tests applied to cast-iron are 
those whereby the crushing, transverse, and 
When the 


metal has afterwards to be worked the hard- 


tensile strength are determined. 


considerable 
the 
surface and general perfection of the cast- 
of the moment. In 
general terms it may be stated at once that 


ness is also of 


while in some cases smoothness 


is also utmost 


ing 


hard cast-iron is brittle and deficient alike 
both in crushing, transverse, and tensile 
strength. With metal which is a little less 
hard the maximum crushing streneth is 
obtained; while on rendering it a little 
softer, or as the workman would eall it 


‘**moderately hard,” the maximum. trans- 
verse strength results. With slightly softer 
metal the highest tensile tests are obtained, 


while with still softer metal 


we havea 
material which works with the utmost 
facility, though it is deficient in strength. 


At a later stage it will be shown that by the 
application of knowledge recently obtained, 
may 
strengthened or weakened, at will, by work- 


an iron be hardened or softened, 


ing upon perfectly definite principles. 
It when the 
general connection between hardness and 


will be seen, therefore, that 
strength has been fully grasped, the iron- 
founder requires only this last information, 
how to harden or soften his metal at will, 


‘ 








able to 
crushing, transverse, 


to be produce a metal in which 


tensile strength 
shall predominate as desired, or in which 


« 


or 


softness and fine surfaces shall be the most 
characteristic feature. 

It may also be stated that this connection 
kinds of 
strength follows in the same order with all 


between hardness and _ various 


brands of iron which I have hitherto had an 
opportunity of examining. 


proper application of different varieties of | 


Any or all of these are good if applied to | 
and there is no single | 
iron or mixture of irons so good as to be | 
in this | 
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We cannot hope, except in special cases, 
to make as good an iron from inferior metal 


« 


is from the better qualities; but we can 
apply our knowledge in such a manner 
to the 


our disposal, and it is a fact which must be 


as 


get best result from the material at 
known to many now present, that during 
the last two or three years, by. the applica- 
tion of such principles, some manufacturers 
a softer and 


stronger iron while using nothing but com- 


€ 


have been enabled to produce 


mon phosphoric pig, than other founders 
to 
most expensive material. 


have been able prepare even with the 


Crushing Strength.—The crushing strength 
of’*cast-iron is of considerable importance 
in columns, rolls, projectiles, and similar 
materials. 
an 
strength, and so for the majority of cases 


It is known that cast-iron pos- 


sesses exceptionally high crushing 


the founder relies upon this, and doe’ not 
perform special tests, since usually the ten- 
sile strength is not above one-sixth of the 
crushing strength ; hence if power to resist 


1 tensile force is assured, the rest may 


usually be relied upon in ordinary work. 





importance ; | 
of | 


TENSILE STRENGTH. 
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strength is intermediate between crushing 
and far as the character of the 
iron concerned. This of 
properties imparts what I have elsewhere 
that ‘‘ general strength” to the 
metal which renders it so valuable in certain 
In therefore, the com- 
mon test adopted by ironfounders, namely, 
breaking a bar 3 feet long by 2 inches deep 
and 1 inch broad, affords valuable informa- 
tion as to the character of the material. 

For tests, however, many 
shapes and of test bar been 
adopted, and for scientific purposes the re- 
sults so obtained are converted by calcula- 
tion into values for a bar 1 foot long and 1 
inch square. 

For the information of practical men it 
may be well to mention that by multiplying 
hundred weights recorded with a bar 3 feet 
by 2 inches by 1 inch, by 84 we may con 
vert the results into pounds on the standard 
bar. Or conversely, dividing pounds on the 
standard bar by 84 we obtain hundred 
weights on the ordinary 3 feet bar. The 


tensile so 


is combination 


termed 


cases. such cases, 


transverse 


sizes have 


‘following numbers illustrate results obtained: 


Tons per Square Inch. 


Experimenters. Authorities. 
Maximum. | Minimum. Mean. | 
Mivard and Desormes, 1815..... 9.08 | 5.09 7.19 Tredgold, Fourth Ed., p. 230. 
Hodgkinson and Fairbairn, 1837 9.76 6.00 7.46 B. A. Report, 1837, p. 339. 
Hodgkinson and Fairbairn, 1849 10.5 Ae 6.8 Pole. Iron Construction, p. 79. 
Woolwich, 1858......... aaa 15.3 4.2 10.4 Report,-1858, p. 2. 
pg ae | Parco | 15.7 4.75 Sra Jour. Chem. Soc., 1885, p. 58. 
j POOMOUMNINS SOOO hai ciccs. cmiesise ves | 18.2 seae ) UL eee” Ub cenewbaucetnnecae tse umeapscess 
| = 
| In performing compressive tests it is It will be noticed that the transverse 


necessary to have perfectly parallel surfaces, 
and to bed the specimen as true as possible, 
With re- 
gard to the shape of test-piece to be em- 
ployed, Mr. Hodgkinson that 
‘*where the Jength is not more than about 


otherwise the results will be low. 
concluded 


three times the diameter, the strength for a 
given base is pretty nearly the same.” (Fair- 
bairn’s ‘* Iron Manufacture,” 1869, p. 219.) 
Hence prisms and cylinders of various di- 


” 


mensions are employed for such purposes. 


In the Engineering Laboratory of University | 


Professor A. B. W. Ken- 


nedy employs cylinders 8 inches high and 1 


College, London, 


these tests; other 


91 


~> 


The following 


inch in diameter for 


engineers recommend cylinders inches 
high and 1 inch in diameter. 
examples will serve to illustrate the results 


which have been obtained : 


strength of the standard bar, 1 foot long by 
1 inch square, varies from the exceptionally 
low value of 539 Ib. to 3,584 Ib., correspond- 
ing to a variation of from 6.4 ewt. to 42.1 
cwt. onthe common test bar; the average 
for common 


is about 20 cwt. on the 
ordinary test bar, while 30 ewt. is required 
for better class castings. 


iron 





a 
Shipbuilding on the Clyde. 

The shipbuilding trade on the Clyde is in 
1 very satisfactory condition. 
month of March, seventeen 
launched, of a total of 22,370 tons, being an 
increase of 14,121 tons over the output for 
the month of March last year. During the 
first three months of this year, forty-six 
vessels, aggregating 48,881 tons, have been 


During the 


vessels were 


Tons per Square Inch. 


Experimenters. 


Authorities. 


Maximum. Minimum. Mean. 
Hodgkinson. aaa 64.9 36.5 48 Fairbairn. Iron, 1869, p. 218. 
Hodgkinson, 1849..... 53.8 24.7 38.5 Pole. Iron Construction, p. 84. 
Woolwich, 1858... 62.5 19.9 40.6 Report, 1858, p. 2. 
Fairbairn... 95.9 40.7 . B. A. Report, 1853, p. 87. 
Turner. 92.5 34.1 Jour. Chem. Soc., 1885, p. 907. 


the 
streneth of British cast iron is about 40 tons 


it will be seen that average crushing 
per square inch; that, exceptionally, results 
19.9 
while, on the other hand, a strength of up- 


so low as tons have been observed, 
wards of 90 tons has been produced in some 
instances. 

In considering the 
it 


special pains were taken to produce an iron 


above experiments, 


however, must be remembered that no 


possessing a high crushing strength; on the 


launched, showing an increase of 21,802 tons 
over the output in the corresponding period 
of last The belted cruiser Galatea 
5,000 tons, built by Messrs. Robert Napier 
& Sons, was the largest vessel launched 
during the month of March. The other 
steamers ranged from 2,800 tons to 140 tons. 
Amongst the sailing ships launched there 
were vessels of 2,300 tons and 2,100 tons. 


year. 


a 
To Purify Expended Lubricating Oil. 


contrary, only such irons were taken as} 


were met with in commerce, and the simple 
principles before laid down for the produc- 
tion of a metal having definite mechanical 
I 


little care, iron could be 


properties were not understood. believe 
that, 
produced with 
tons to the square inch, while a strength of 
70 


assured. 


now with a 


re 


1 crushing strength of 100 
tons could, if necessary, be regularly 


Transverse Strength.—As before stated, 


the maximum transverse strength is ob- 
tained with metal a little softer than that 
which possesses the highest crushing 


strength. 


< 


Transverse strength depends at least in 


part on the power to resist both 


and a tensile force; hence transverse 





a crushing | 


It is found that the purification of ex- 
pended lubricating oil is not only practica 
ble as a scientific process, but may be made 


la matter of economical advantage as well. 
|One of the resorted to for 


plishing this is to procure 


means accom- 
16 
gallons capacity, supplied with one spigot 
at the bottom and four 
are placed six and one-half 
quarts of boiling water, and there are then 
introduced 2,000 grains of chromate of 
| potash, 1,540 of soda, 1,920 of chloride of 
| calcium, 2,840 of common salt. To this are 
|} added 50 quarts of oil to be purified; stir 
thoroughly for five or ten minutes, and after 
standing perfectly quiet for a week in a 
warm place, the clear oil is drawn off by the 
upper spigot.—/ron Trade Review. 


‘ 
« 


1 tube about 


one about inches 


above; in this 
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The Institution of Mechanical Engineers. 


His Royal Highness, the Duke of Cam- 
bridge, will honor the Institution of Me- 
chanical Engineers by dining with them on 
the evening of Tuesday, the 17th of May. 
The spring meeting of the Institution will 
take place on Monday, the 16th, and Tues- 
day, the 17th of May, under the presidency 
of Mr. E. H. Carbutt. 

We take the above important news item 
from our excellent English contemporary, 
Hngineering. 

Now, had we been publishing such an 
em, how differently we should have writ- 
en it. Most likely we should have re- 
ersed the heading of the article and made 
‘The Institution of Royal High- 
If a first-class mechanical engineer 


t read: 
ou 
s not a royal highness, and deserving of 
ionor accordingly, what’s the use of having 
roval highnesses, anyway ? 

Then, too, we should most probably have 
reversed the first paragraph and made it ap- 
var that His Reyal Highness had 
with 


** been 


onored”’ an invitation to dine with 
iose Other royal highnesses, the members of 
he Institution of Mechanical Engineers. 


© AGRO 


It is believed by many that railroad ties, 
mmersed in fresh water for a month or two, 
will last twice as long as those not so ex- 
posed. 

a 

An excellent idea of the business of the 
country may be had from the fact that the 
rail mills of the country have contracts that 
will keep them busy till late in the fall. 

lle = — 
the 
lock trade was the great bugbear of English 


Formerly American competition in 


manufactures; now German competition 
There 
manufac- 
the 


Germans appear to make their points on 


appears to be what they fear most. 


is this difference: American 


turers worked on new designs, while 
copying and cheap labor. 


en ° ie —ae 


The 


vives 


Engineering Neirs, in a late issue, 
details of 
Our contemporary has 
task for the 
which it got its information, but if its latest 
that 


sketches of the Bussey 


bridge. been se- 


verely taken to manner in 


sketches are right we should say 





its | 


exposure was warranted under the principle | 


that ‘*the end justifies the means.” The 
construction was, evidently, villainous. 
~ oe 
It is sometimes amusing to note how 


altered conditions change things. For in- 


stance, the Mayor of New York has entered 
ipon a crusade against the very street  rail- 


way rail, which, as head of a great iron | 


company, he invented and manufactured to 
supplant the rail he now wants back again. 
Mr. Hewitt. as Mr. Hewitt as 
president of a manufacturing concern are 
two very different individuals. 


mayor, and 


Some of our contemporaries are busily 
engaged in the arduous task of demonstra- 
often a boiler should be 


ng how steam 


opened and inspected. Without proposing 
that a 
engineer is the best judge of 
that he 
inly upon observation. This observation 


» settle’ the question, we submit 
mpetent 
this, and will base his opinion 
vill take into account the kind of boiler and 
The 
his conclusions will 
but he 


the quality of water. processes by 
vhich he will arrive at 
will ** get 


© entirely tentative, 


there” every time. 
ee 
The Sibley extension of the Cornell Uni- 
versity is to be built at once. It 
150 40 feet. The lower floor, 7'he 
Daily Sun says, 


is to be 
Corne /] 
boiler 


‘will contain a 


room 16x30 feet, an apartment 24x 30 feet 
test 


for steam engines, motors 


for work in mining engineering; a 
room 30 x 40 feet 
ind lubricants, a 
ory 45x30 feet, 
weighing and special research.” 
Altogether the building will be 
in various directions, and to 


general mechanical labora- 
and a room for work in 
devoted 
fo researches 
engineering 


aluable tests connected with 


ind mechanics. 
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Pin-Hole Perforating Machine. 


will 
width, and of 


The machine shown herewith per- 
26 inches in 
any desired length. 

In its principal features it consists of two 


die wheels placed in position to register ex- 


forate a sheet 


actly; there is no gearing to disturb the 
adjustment by getting out of order. 

It is said to do the same work in only a 
fraction of the time required for any other 
machine. 

It is manufactured by H. C. Hansen, 26 
Hawley street, Boston, Mass. 

Pe 
Engineering and Mechanical Notes. 
By F. F. Hemenway. 
i fl 
WORK. 
The 
piston of a steam engine, for example, is 


Work is motion against resistance. 


moved against resistance, and we say the 
steam behind it does the work of moving it. 
The quantity of work done in any case is 
multiplying the resistance 
pressed in terms of some unit by the dis- 


found by eXx- 
tance, similarly expressed, through which 
the resistance is Overcome. 

When work is done heat disappears from 
whatever does the work. This is because 
some of the motion of the particles of the 
body doing the work are converted into 
motion against resistance. In the instance 
of the steam moving the piston of an en- 
gine, some of the heat in the steam will dis- 
appear there and appear in the motion of 
the piston, and whatever is attached to it. 
It is really the heat in the steam that gives the 


piston motion. The quantity of heat that 


}it will be 


Britain is one pound raised to a height of 
one foot. The element of time does not enter 
here; the one pound may be raised in one 
second or in one hour; the work of raising 
the same in 
Exerting a 


one Case as in the 


other. force of one pound 
against a body, and thereby moving it one 
foot in any direction, is, of course, equiva- 
lent to lifting it one foot high. The unit of 


work is called the foot pound. 


MECHANICAL EQUIVALENT OF HEAT. 


It has been experimentally determined 
that one unit of heat is equivalent to 772 
units of work. It is important that this be 
that the 
unit of heat was the quantity which would 


understood. It has been seen 
increase the temperature of one pound of 
water one degree. — If this same quantity of 
heat could be applied to raising a pound of 


matter, it would raise it to a height of 772 


feet; or it would raise 772 pounds of matter | 


The weight 
in pounds multiplied by the height in feet 


through a distance of one foot. 


gives the foot pounds, or the number of | 


units of work donex or what is the same, 
the force exerted in pounds multiplied by 
the distance in feet equals the foot pounds 
of work done. 

There is something extremely interesting 
that is, the effect 
duced by a small quantity of heat, if it is 
all utilized to produce that effect. If we 
place one pound of water in a vessel and 


in this: enormous pro- 


are 
struck by the small quantity of heat re- 
quired even in the imperfect manner in 
Yet 
heat is sufficient to raise a pound weight 
to a height of 772 feet. 


raise its temperature one degree we 


which we are able to apply it. 


SENSIBLE HEAT. 


Sensible heat is heat that suggests its 





Pin-HoLe PERFORATING 


disappearsin doing a definite amount of work 
has been determined by careful experiments, 
hence comparisons and measurements can 
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the 
The term is very 


the touch, 
commonly used in contra- 


Strictly 


presence to senses, as to 


| distinction to latent heat, so called. 


be readily made by means of established | speaking, heat is always sensible. 


units. 
THE UNIT OF HEAT. 

The distinction between quantity of heat 
and temperature should be clearly under- 
stood. One body may contain twice—or 
any number of times—the quantity of heat 
contained by another body,and yet the tem- 
perature of the last named body may be 
the highest. 

The unit of heat is the Quantity of heat 
that must be imparted to one pound of water 
at or near its greatest density (which is near 
its freezing point), to increase its tempera- 
ture by one degree Fahrenheit.* 

As the temperature of water is increased 
above 32°, more heat is required to increase 
At first the 


additional quantity of heat required is so 


its temperature by one degree. 


small as not to be worth considering, but it 
increases with the increase in temperature. 
For several degrees above 32° it is practically 
nothing, and from 82° to 212° the total increase 
For all ordinary 
purposes for intervals between 82° and 212° 


is less than one heat unit. 


the slight variation mentioned need not be 
considered. 


THE UNIT OF WORK. 


The unit of work in this country and in 


* Rankine defines the unit of heat as the quantity 
of heat which corresponds to an interval of one 
degree of Fahrenheit’s scale in the temperature 
of one pound of water at and near its temperature 
of greatest density (39°.1); others say the quantity 
required to increase the temperature from 32° to 
33°. The difference between the two quantities is 
almost immeasurably small. 


| 
LATENT HEAT. 

The term latent heat is not a happy one 

in view of the present knowledge of what 

The 


express something not 


heat is. is an old one, coined to 
the 


| time; its continued use is well enough since 


term 
understood at 


| no error arises from it. It is better, per- 
|haps, to continue to use the term than to 
Latent 


the term was understood to 


| apply a new one. means hidden or 


concealed, and 
express what was taken as a fact, viz., that 
in certain changes in bodies heat was hidden 
in them in such a way as not to be indicated 
by rise of temperature. 
LATENT HEAT OF STEAM. 
The latent 
evaporation—may be 


heat of 
better comprehended 


heat of steam—latent 


by an illustration. If heat is applied to 
water below the boiling point—to one | 
pound of water, for example—under the 


pressure of the atmosphere, its temperature 
is increased to 212°, when it begins to boil. 
All the heat that has thus far been applied 
has manifested its presence in the water by 
Further heat 
being applied, the water is changed to steam, 
but the temperature of the water during 
this change, and of the steam, remains at 
212°. Thesteam resulting from the vaporiza- 
tion of the water will weigh one pound, 


increasing its temperature. 


its temperature (under the pressure of one 
atmosphere) will be 212°, yet it will require 
several times as much heat to vaporize the 
pound of water as it will to increase its tem- 
perature from 60° to 212°. If the pound of 


this | 


steam is used for heating water by mingling 
with it, it will heat more than five pounds 
from 60° to 212°, and still, as one pound of 
water, have itself a temperature of 212°. 
The reasoning was, formerly, that the heat 
must be in the steam or it could not heat 
the water. 

A better 
is that the 


water after it has reached the boiling point 


the matter 
required to vaporize the 


understanding of 
heat 


has disappeared in doing the work of 
vaporization, just as heat disappears in 
doing any kind of work. But the steam 


has capacity for doing work in proportion 
to the the 
water, and when the process is reversed 


heat expended in vaporizing 


the steam brought back to water—heat is 
recovered, and may be made to do the work 
of heating the five pounds of water. 

Some of this heat has disappeared in do- 
ing the work of removing the atmosphere 
| from the increased space the steam occupies 
as compared to the space occupied by the 
1644 The heat that 
| has disappeared *in doing this, however, is 
only a small part of the total heat that has 
| disappeared. 


| water times creater. 


The rest has been used in the 
| process of changing the water to steam—a 
| process which we know absolutely nothing 
}about, and hence to which we can apply no 
calculation. 





SOLIDIFICATION AND FUSION. 





When a body changes its state from that 


of a liquid to a solid its temperature is first 
| lowered to that necessary for solidification, 
(then remains stationary during the opera- 
}tion. Buta quantity of heat is evolved in 
the operation of solidification, this heat be- 


ing equal to the heat that disappears when 


from the solid toa 


passes 


| 
| the same body 
| This heat, in the last instance, 


liquid state. 
disappears in doing the work of fusion or 
| liquefaction, and appears when the process 
}is reversed, the same as heat disappears in 
converting water into steam, and 
when the changes back to 
When ice melts, 142.4 
| verted into the work of liquefaction tor each 


appears 


steam water. 


heat units are con- 


| pound of ice melted. 


SPECIFIC HEAT. 

If to one pound of any substance, heat 
| sufficient to increase its temperature one de- 
gree be added, the quantity of heat required 
is called the specitie heat of that substance. 
|The specific heat of different substances 
| varies widely, that of water being the great- 
est, or unity. The table is from the experi- 
ments of such celebrated scientists as Reg- 
nault, Dalton, Dulong, and others : 


SPECIFIC HEAT OF DIFFERENT SUBSTANCES. 
Specific Heat, in 


Name of Substance. Heat Units. 





die (Constant vol. .169 
(Constant dens. .288 

PAIGODOU. | .'5:5« aisrees's o's 622 
COE ER energetic T 094 
COPE 1 eal (ERS eee .031 
Re eo rk ee .450 
ETSY EIR ena wee ces (OY pant Me Te 
OPE [ee Rr oe a (ROR vce ee 
CI reine eset). Dak he ae ee .032 
CES OT a Cee ee ror -198 
Maren a es ea et aa ee 504 
PPO CASE oc iss soos .130 
POD, WOUCNE < cc icecle cen. .114 
(LTV TS Re er nn | eRe ees De .0381 
WEGTONEY 65°45 ieee s si3ia 033 
COTS CRSP Es IP rarer A |e Coase .316 
| Oil, olive. poistaternisfarstateatsinea tts 801 
NOIRE MN ee Eee O70 
| Pine Ts A REA Dare .650 
Petroleum. .... 434 
RRURLENEUEE, 0 ocsiele' a aceia + woe aun 
Steam, superheated, . (Constant vol.. .370 
(Constant press. .480 

BIUCOR acre aa coniielics ain 057 
; in Pelacsihétan eae ase aloe eee ee ove ae 
UD OY er ee atets ..-1.000 
MAO re det cn price ta "095 


It should be stated in connection with the 
table that the specific heat of nearly all sub- 
stances varies with their temperature, but 
not in such a degree that the table cannot be 
satisfactorily used for all practical pur- 
poses. 

As an example of one of the uses of the 
table, suppose we are to heat 50 pounds of 
wrought iron from 60° to 400°: 400 — 60 - 
840°, which the temperature is to be raised ; 
50 x 340 «x .114 1,938 heat units, must be 
imparted. 

It will be noted that the specific heat of 
water is greater than that of any substance, 
and this makes water the best fluid for mo- 
tive power. 


Practical Drawing. 


By J. G. A. MEYER. 


TWENTY-THIRD PAPER. 


REPRESENTATIONS OF GEOMETRICAL MAGNI- 
TUDES. 

210. The principles upon which are based 
the correct representations of all geometrical 
magnitudes on plain surfaces are applicable 
to the drawing,” 
‘architectural drawing, 
ure,” or in short and correctly, practical 
drawing. In _ fact, when make 
an accurate drawing of these, simple geo- 


“ mechanical 
‘*naval architect- 


so-called 


” 


we can 
metrical magnitudes, and thoroughly under- 
stand the principles connected with the 
same, we have obtained a thorough knowl- 
edge of practical drawing ; and if in addition 


to this we have had sufficient practice in| 


handling the drawing tools correctly and 
quickly, we are in a position to make a 
drawing which any mechanic should under- 
stand. 

So far our problems related to the con- 
struction of lines, angles, and the outline of 
surfaces; and now, since the study of the 


accurate representations of solids on plane | 


surfaces is to be pursued (Art. 208) a few | 


remarks relating to solids will be in order. 


211. A solid is a portion of space (Art. 8) | 


and has three dimensions, length, breadth, 
and thickness. Solids are divided into three 
classes, namely : 

1. Solids which are 
surfaces. 

2. Solids which are bounded by plane and 


bounded by plane 


. curved surfaces. 
3. Solids which are bounded by curved 
surfaces only. 


The first of solids embraces the 


class 


prism and pyramid, with their several varie- | 


ties; the second embraces the cylinder and 
cone; and the third class embraces the 
sphere, and other solids bounded by curved | 


surfaces not generally treated of in element- 
will be more 


ary geometry. These solids 
clearly defined as we proceed. 

212. The principles upon which are based 
the representation on plane surfaces of all | 
solids are found in “ descriptive geometry,” | 


and these principles we shall now endeavor 


to explain. | 

213. It may appear to the student that the | 
introduction of these principles and new 
names of things are unnecessary in a practi- | 
cal treatise ; but we would strongly advise | 


the student not to entertain such false ideas, 
but to study these principles carefully, and | 
commit them to memory, as such a course 
will enable him to make better and faster 


and besides 


progress in practical drawing ; 
this, the study of these principles and names 
of things will often enable him to read un- 
derstandingly scientific works relating to | 
drawing and engineering. | 


FIRST PRINCIPLES IN| DESCRIPTIVE GEOMETRY. 

214. Descriptive geometry is that branch 
of mathematics which has for its object, 
first: the representation of all 


geometrical magnitudes on planes ; secondly, 


accurate 


the construction of graphic problems in- 
volving three dimensions. 

From the foregoing we conclude that de- 
scriptive geometry has for its object not 
only the representations of solids, but in- 
cludes the représentations on plane surfaces 
all geometrical magnitudes, such as lines 
and surfaces, besides that of solids. 

215. In descriptive geometry the repre- 
sentation of a solid or any other reometrical 
magnitude on a plane surface (or simply a 
** plane That 
what a mechanic would ordinarily call a 


”) is called its projection. is 


‘drawing of a cube” cylinder, cone, ete., is 
called in descriptive geometry a“ projection 
of a cube,” 
216. The planes on which the solid is pro- 


jected (that is, drawn,) are called the planes 


cylinder, cone, ete. 


of projection. 

217. We have already stated in Art. 209 
that at least two views are necessary toshow 
the complete form of a solid; and now since 
for each view one plane of projection is re- 
quired, it follows, that at least two planes of 
projection must be employed. 


| 
| 
| 
| 
| 
| 
| 
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218. When a solid is to be projected, 
these planes of projection are assumed to 
stand at right angles to each other, similar 
totwo drawing boards, as shown in Fig. 


| 162, in which the drawing boards are rep- 


resented to stand square with each other. 
One of these boards, as A B C D is assumed 


to stand vertically, and the other board 
A BE F is assumed to lie in a_hori- 
zontal position. In this figure, for the 


sake of clearness, we have shown the thick- 
ness of the board, but since these boards 
are supposed to represent plane surfaces, 
that is, the planes of projection, and since 
these planes have no thickness (see Art. 25) 
represent the edges of 
the planes of projection by straight lines. 


we shall hereafter 


| and not limit their extensions. 


MACHINIST 


limited. 
of projection must always be 
to extend indefinitely in the direction of, | 
and from the line of intersection, or ground | 
line A B. Hence, in the future, in showing 
the outlines of the planes of projection it is | 
simply our intention to point out the planes, 
Also similar 


supposed | 


remarks apply to the ground line A /; 
when this line is shown alone it is simply 
the intention to point out the line, and not 
to limit its extension. 

222. The outline of a solid on the vertical 
plane of projection is called its vertical pro- 
jection ; and that on the horizontal plane of 
projection is called its horizontal projection. 
In ‘ordinary language the vertical projec- 





















































219. The plane A B C D, which we have tion is called the elevation, and the hori- | 
assumed to stand vertically, is called the | zontal projection is called a plan. 
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Fig. 166 




















Fig. 164 


E 





vertical 
plane A 


plane of projection; and the other 


BE F is ealled the horizontal 


| plane of projection. 


220. The line of intersection A B (Fig. 
162) is called the ground line, and is a 
In Art. 94 we have stated 
that all horizontal 


horizontal line. 


lines should be drawn 
parallel to the bottom edge of the drawing 
board, and of intersection 
A B is not drawn parallel to the bottom 
edge of a drawing board, it may appear to 
the student that this line A B not 
represent a horizontal line; but this should 


not lead to confusion, as Fig. 162 shows a 


since this line 


does 


perspective view of the planes of projection. 

221. It may also appear to the student, 
that showing the planes of projection as we 
have done in this figure, that the length 
and breadth of the planes of projection are 














OOF 


223. In practical drawing the elevation | 


and plan of an object is generally (nearly 
always) drawn on one sheet of paper, or, in 
other 
plane. 
result 


words, both views are shown on one 

In descriptive geometry the same 
is obtained in the following manner: 
Assume, as shown in Fig. 163, that the sur- 
face of fhe paper on the 
the horizontal plane of 


drawing board is 


projection, and 


the vertical plane of projection A BC D) 


standing square with the 
the paper and_ intersecting 
in the line A B; then A B 
ground line (Art. 220). If 
metrical magnitude has been projected 


on these planes of projection, both views 


of 
other 
the 


surface 
each 
will 

now a 


be 


are made to lie in one plane, by turning or 
revolving the vertical plane around the 
line A similar to a door on 


ground 





But this is not the case; each plane | 





geo- 
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hinges—in the direction of the arrow, till it 
coincides with the plane of the paper, and 
thus placing both views in one plane. The 
vertical projection will then be above the 
ground line, and the horizontal projection 
below the same. 

224. This will be better understood by re- 
ferring to Fig. 164. Here A B E Fis the 
horizontal plane, and A BC D the vertical 
plane of projection. Letg hij be a prism 
which has been projected. Then will g, /, 
je k, be its vertical projection, and /, m, 
Now 
sume that the prism is removed, and the 
vertical plane A BC D turned around the 
ground line A B in the of the 
arrow, till it coincides with the plane A B 
E F. Then both planes of projection will 
appear as one plane, as shown in Fig. 165. 


93; h, its horizontal projection. 


as- 


direction 


The vertical projection g, A, js ky will be 
above the ground line A P# and the horizon- 
tal projection 7, m, g, 4; below the ground 
line A B. Also notice that in Fig. 165 one 
view is directly below the other view; the 
|reason of this will soon be explained. In 
this manner geometrical magnitudes may be 
shown on one plane surface, as in ordinary 
drawing, and thus present to the mind their 
forms, extent, and also their position in 
/space. Their boundaries are easily seen, 
and can be readily measured. 

We will now apply these prin- 
of 


ciples to the projections a 


point. 


225. PROJECTIONS OF A POINT. 


Fig. 166. Let P be the given 
point in space; A B C D the 
vertical plane and the ABE F 
the horizontal plane of projection ; 
it required to show how the 
point P is projected on the planes 
of projection. 

Assume that through the point 
Pa straight line P P, is drawn perpen- 
dicular to the vertical plane of projection 
A BOD; the point P, at which this line in- 
tersects the vertical plane, is the vertical 
projection of the point P. Again, assume 
that through the point P a straight 
line P P, is drawn perpendicular to the 
horizontal plane of projection A BE F; 


is 


the point P, at which this line inter- 
sects the horizontal plane, is the hori- 
zontal projection of the point P. Now, 


through the projection P,, let us draw 
on the vertical plane A B C D a line 
P, G parallelto P P,; since the lines P, G 
and P P, are parallel, both lines must be 
perpendicular to the horizontal plane, and, 
consequently, the line P, G must be per- 
pendicular to the ground line A B. Also, 
through the projection P, let us draw on 
the horizontal plane A BE F a line P, G 
parallel to the line P P since the lines 
P, Gand PP, are parallel, both lines must 
be perpendicular to the vertical plane, and 
consequently P, G must be perpendicular 
to the ground line A B. The lines P, G 
and P,; G must intersect the ground line 
A Bin one and the same point @, because 
a plane can be passed through the lines 
P, Gand P, G, and this plane will be 
| perpendicular to the vertical and horizontal 
| planes of projection. Since both the lines 
|P, @ and I, @ are perpendicular to the 


2Q» 


line A B, and since these meet in the point 

| G, it follows that when the vertical plane is 
| turned or revolved around the line A B till 
it coincides with the horizontal plane, the 
line P, @ and P, G will form one straight 
line. 

226. In Fig. 167 we have shown how the 
vertical plane and horizontal plane of pro- 
jection will appear after the vertical plane 
has been turned around the ground line A B 
till it coincided with horizontal plane of pro- 
jection, soas to form one plane surface. The 
projections of the point P are also shown, 
and, as will be seen, the points of projection 
P, and P, lie in one and the same straight 
line, drawn perpendicular to the ground line 
As. 

227. From this we learn that when the 

vertical and horizontal projection of a point 
in space are represented on one plane sur- 
face, or on one sheet of paper, both pro- 
| jections of the point must lie in one and 
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the same straight line, drawn perpendicular 
to the ground line A B. 

We shall very soon again give problenrs 
to be drawn by the student. In the mean- 
time, he should study these principles thor- 
oughly; and if he has any time to spare, he 
will be greatly benefited by copying on a 
separate sheet the illustrations given on the 
first page of the AMeRIcAN Macurnist, April 
9th, 1887. In doing so it should be as- 
sumed that these figures have been drawn 
to a l-inch scale, and in making the copy 
a 14-inch scale should be used. 

= -~o- = 
British vs. American Locomotives. 


Angus Sinclair, in a letter to Engineering, 
the brief extract 
his communication 


more points in 
which we make from 

than are generally covered in discussions of 
this subject. Mr. Sinclair, it is fair to state, 
was ‘* brought up” on British roads, but his 
education has been supplemented by four- 
teen years’ practice on American roads, and 
and least 
prejudiced students of the subject we have 
He his letter 


covers 


he has been one of the closest 


concludes as 


ever known. 
follows: 

I have no intention of taking part in the 
unprofitable discussion about British and 
American locomotives, but I should like to 
say a word for the beneitit of the corres- 
pondent who draws out this letter. It is no 
doubt intensely patriotic to rise up in de- 


fense of the English locomotive, but if he | 
knew something about the engine he assails, | 
probably he would not be so aggressive. 


Some of the brightest engineers, engine 
men, and mechanics I have met with during 
fourteen years’ residence in America, have 


been trained on British railways, and I have | 


never met one who came in intimate con- 


tact with the repairing or operating of loco- | 


motives, who did not prefer the American 
engine. Canada has some of the abtest rail- 
road master mechanics on the American 
Continent. Most of them received their 
early training on British railways, and in 
British workshops, and they no sooner get 
settled into mechanical work on this side, 
than they become advocates of the Ameri- 
can type of locomotive. Some of your cor- 
respondents have been surprised that the 
representatives of American locomotive in- 
terests did not enter the discussion in de- 
fense of their favorite. That was not nec- 
essary. For good or for evil, the American 
type of engine is having all its own way on 
this Continent. The assaults of Messrs. 


Burnett e¢ a/ have not perceptibly affected | 


the demand for the American locomotive. 
British locomotive builders have not been 
requested to furnish any locomotives for the 


Canadian Pacific, or other Canadian rail- 
ways that have been greatly increasing 
their stock of motive power lately. The | 


advocates of the British type of locomotive | 
may have all the glory, but it appears to me | 


that the builders of American locomotives 
are getting all the profit. Yet if a man 
with warm sympathies for British interests 
and the prosperity of British workmen at 
home darestoask, Why do British locomotive 
builders not 
tive that is popularabroad? he is denounced 
as a traitor to his country. 
a oe 

The steamship Maryland, lately built for 
Mr. B. N. Baker of Baltimore, made a very 
successful voyage, doing as much as 12} 
knots per hour on favorable days, and aver- 


construct the kind of locomo- | 


aging across the Atlantic 10.98 knots, which | 


is considerably above the speed anticipated. 


The engines were built by the Central Ma- | 


West Har- 


iple ex- 
in., 42 


rine Engineering Company, of 
tlepool. The engines are of the 


tr 
pansion type; the cylinders are 253 


in., and 68 in. diameter, with 45 in. stroke, | 


and the boiler pressure is 150 pounds per 
square inch. These engines are rated by the 
builders at 1400 horse-power, although on 
the trial trip they indicated 
1800 horse-power, and have proved them- 


close upon 
selves on the first voyage capable of main- 
1700 
13 inches in 


taining at sea about horse-power. 


The crank shaft 
entirely of steel. 


is diameter, 
The three crank-pins are 
each 16 inches in length, and both pins and 
main bearings are lined throughout with 
white brouze of high quality. 

The Maryland is a steamer of 6,425 tons 
displacement, having a dead weight carrying 
capacity of 4,250 tons. 
be capable of steaming 11 knots, while on 


She was intended to 


the trial trip she steamed 13 knots. 


ee 


Naphtha is being introduced as fuel on 
several Russian railways, 


opens the valve by force of gravity. 
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The soft lead seal, thought at one time to 
show conclusively whether or not a freight 
ar had been entered, is now found to be a 
failure. 
cal skill was required to re-seal the car. 


A very small amount of mechani- 
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Safety Water Column, 


The automatic safety water column illus- 
trated by the accompanying cuts 
simple and so clearly shown that a descrip- 
A bell-crank 
lever connects the valve, opening to the 
whistle, with the float. 


is so 


tion seems scarcely necessary. 


In operation, with 
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floats used in these gauges are also a new 
invention; they are made of copper without 
the aid of solder or brazing, and are said 
to be too strong to collapse under any boiler 
pressure, while leakage is impossible, and 

















TER COLUMN. 


corrosion out of the question, as there is 
nothing but copper exposed, and copper is 
one of the least corrosive metals. 

The spherical projection at the bottom is 
a sediment chamber into which all heavy 
sediment falls on entering from the boiler at 
A. From the lower end of this chamber a 


blow-off pipe, with globe valve, leads to 
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the water at its proper height, the float is 
submerged, and, pressing upward, holds the 
valve closed, but whenever the surface of 
the water sinks to the level of the lower 
gauge cock the float is unsupported and 


The | 


‘cH KETTLEs. 


the sewer, and when the valve is opened 
the agitation is prevented from throwing 
this sediment up through the column and 
glass, as is frequently the case, 
son of the 


by rea 
contracted neck which connects 


} 


| 


x 

(2) 
The manufacturers refrain from doing 
away with the ordinary precautions, 


gauge cocks and glass gauge, and, while 
nothing is lost much is gained, as will be 
seen by Fig. 2, showing the column com- 
plete. The columns are not designed to 
relieve the attendants of any responsibility, 
and are said to make them more watchful 
because of their not wanting to have their 
superiors hear the alarm whistle. 

These columns are manufactured by the 
Reliance Gauge Company, 98 Euclid ave- 
nue, Cleveland, O., and are being placed 
upon the market ever ywhere. 

le 


Moulding Scotch Kettles. 


By Davip Spencer. 

The moulding of a Scotch kettle in green 
sand is something that requires care and 
skill; to mould and cast a 40 gallon kettle 
and have it a good even thickness and free 
from scabbing in the bottom of the kettle is 
something that requires careful ramming up 
of the green sand core. 

For the benefit of those who have not seen 
one made I send a cut representing the 
kettle inthe sand. Fig. Ais the drag of the 
flask, B is the cheek of the mid part show- 
ing the side of the pattern without sand, C 
is the other cheek with sand rammed up. 
D is the cope and Z is an anchor to hold the 
green sand firm. 

To give a plain description of the mould- 
ing of one of those kettles: The pattern is 
in halves split down the center, then the 
patterns 
and the layers are 
of 
usually wood and are in two pieces. 


a mould board 
put on the pattern by 
SCTeW ; 


are placed on 


means a small the layers are 
Then 
the two cheeks are put on the mould board 
and are hooked cheeks 


are cast-iron, and come within } of an inch 


together. Those 
of the seam of the pattern, as seen in the 
figure. 

When the cheeks are rammed up then the 
cope J isplaced onand rammed up and turn- 
ed over; when the drag A is placed on, and 
the green sand core is rammed up with the 
anchor in the core to hold it in place. 

When the core is rammed up and the 
bottom board is put on, a large washer is 
put onthe bottom board, then use a nut on 
the end of the anchor; this holds the anchor 
firm. When the core is properly vented 
through the bottom board, and this can be 
done by having inch holes in the board, 


ithen the flask is turned over again, and 


cope DP) is taken off. Then the cheeks Band 
(are cheeked off, and this is done by having 
a slide on the drag A. For slide see Fig. 1. 
When the cheeks taken off the little 
layers for holding the bail are drawn out of 


are 
the sand. Then the pattern is drawn off 
sideways and the mould finished and put 
togetheragain. Incasting those kettles gate 
on the side, as seen in cut, and cast with two 
But 
if run on top with one gate they will scab 


ladles upand you will avoid scabbing. 
every time. I know this from personal ex- 
perience. Fig. 2 shows full view of the bot- 
tom of anchor. 

BR 

The Railway Age claims that tests made 
show that the system of slack couplings on 
railway trains is not necessary to the start- 
ing of heavy trains; that they can be started 
equally well with close couplings, and with 
much less danger to couplings and cars. 
It is probable, however, that further experi- 
ments are necessary to demonstrate this 
fact in relation to long freight trains. 

<>: 

Large numbers of metal ties have recently 
been ordered from England by Mexican rail- 
ways. Manufacturers in this country would 
do well to take note of this. 

Re 

Our foundry contributor, Thomas Wathey, 
has taken the position of foreman of the 
foundry department of the Eddy Valve 
Company, Waterford, N. Y. 
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Prof. David M. Greene, director of the 
Rensselaer Polytechnic Institute, is in all 


this chamber with the body of the column. | probability to be elevated to the presidency. 
























The Automatic Delivery Company’s 


System. 


This system consists of tubes from which 
the the 
pressure forcing carriers through these tubes 


air is exhausted, unbalanced air 
from transmitting to receiving instruments. 

Inconnection with a cash system in stores, 
one of the small cuts represents a receiver, 
such as are placed at convenient intervals 
receivers 


the 


upon the counters. From these 
tubes are led to the other receiver, in 
cashier’s department. 

the tubes are con- 


larger 


In the cashier’s room 
of 


nected with a tube dimensions, 


leading to the exhaust pump or blower, con- | 


veniently located in the basement or cellar. 
The carriers are cylindrical in form, made 


of sheet metal; they are arranged to open | 


lengthwise, and when closed cannot open 
of themselves. 

The sales- 
therein the 
money and memorandum of sale, and, letting 


The operation is as follows: 
man opens the carrier, puts 


the carrier close by the action of the spring, 
holds it to the open end of the tube. It is 
immediately drawn through the tube to the 
There it automati- 
cally opens the switch and glides down the 


cashier’s department. 


receiver before the cashier, announcing its 
presence by a sharp click of the valves of 
the switch. The cashier opens the carrier, 
takes out the contents, makes change, and, 
placing it in the carrier, closes it, and allows 
it to return through the proper tube to the 
salesman. 

The speed of transmission is regulated by 
the speed of the exhauster, depending upon 
the degree of vacuum maintained. 

The system takes the minimum of availa- 
ble room, as the tubes can be placed under 
the floors and can make any desired curve. 
The tubes 
tubes. 


can also be used as speaking 
The operation of the system venti- 
lates the building, as can be clearly seen. 
An ingenious contrivance arranged on the 
instrument, by depressing the knob at the 
top, stops the circulation of air through the 
tubes, and expels all foreign substances that 
may be introduced in the tubes by accident 
By alternately depressing the 
knob which causes the valve to 


or otherwise. 
open and 
close, making a popping noise or click, a 
code of signals may be established between 
the counters and the The lower 
cut shows the cashier’s room in the well- 
known establishment of R. H. Macy & Co., 
New York, where this system is in use. 

The manufacturers are the Automatic 
Delivery Company, Stewart Building, New 
York. 


cashiers. 
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LETTERS FROM PRACTICAL MEN, 


Drilling Chilled Iron, 
Editor American Machinist : 


I would like to ask ‘* N. M.,” of Owens- 
boro, Ky., who asks in your last number 
how to drill chilled mould-boards, if he has 
tried sulphur on the he 
wishes to drill, with a red hot iron. This 
kink was told me by one of the best me- 
chanics I ever knew, but I have never had 
occasion to test it myself. 

Grand Rapids, Mich. 


melting places 


E. Earery. 


An Erroneous Statement, 
Editor American Machinist: 
Looking over a trade paper recently | 
noticed an article the dock trial of a 
steamer which spoke of the engines being 


on 


so well balanced that with the screw im- 
mersed the engine would move with the 
vacuum alone; that when the engine was 


stopped to key up, the independent con- 
denser had stopped to break the 
I wrote a little article saying that 
it simply indicated a leaky throttle valve, 
as, if there were no leak 


to be 


vacuum. 


after one revolu- 
tion the same vacuum would be both sides 
of the piston and nothing to drive it. 

I received a reply that, I * forgot to recall 
that atmospheric pressure exists and is ex- 
erted on piston and external parts when 
engine runs by vacuum. Plenty of engines 
run by vacuum with no steam anywhere 
about them,” 
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I was under the impression that if there 


were no leaks, no atmosphere would get to| 
the piston, and that it counted for nothing on | 


the external parts. If it did get to the piston 
and we attempted to run an engine by air, 
it would be a good deal like pumping water 
into a mill pond to run a water wheel with, 
and yet, on the plea that such a thing has 
appeared in a paper, some one ignorant of 
the laws governing a vacuum will attempt 
to make an engine to run without steam by 
simply attaching it to the condenser, and 


then wonder why he don’t succeed. 


W. E. 
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A Screw Center Chuck, 
Editor American Machinist : 

As patternmaking and tools for doing it 
theme articles in 
your valuable paper of late, if not altogether 
too I will describe screw 
center chuck for such work which we have 


have been the for some 


far behind, a 
been using for the past two years. 

It has one feature of convenience not pos- 
sessed by those previously described, if I 
remember correctly, viz.: the power of ob- 


taining any length of screw desired, from 
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nothing to its full length, about 13” in our 
case, and without any extra parts. 

I give a sectional sketch herewith which 
nearly explains itself. It is wholly of cast- 
iron except the screw, which we made of 
toolsteel. The part A is threaded on its inside 
to a good fit on the lathe spindle, and on the 
outside to receive the face-plate C 
check nut 2. 
in 


and its 
The screw Dis firmly screwed 
immovable, and 
freely through the center hole in C, its length 


A, so as to be passes 
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forme adjusted by screwing the face-plate 
| along to the desired position, and fastening 
with check nut B. The threads of screw D, 
and of the face-plate fit on A should be of 
the same pitch, to allow of blocks previously 
fastened to the face-plate being screwed over 
the center screw if desired. 

Holes for spanners are drilled in A,? and 
C, by which means they are readily adjusted 
and firmly fastened. 
theory, but works well in practice, and we 


It is not first-class in 


would not go back to the old style again 
anyhow. Cuas. 8. Beacu. 


Bennington, Vt. 


r Dome or no Dome. 


Editor American Machinist: 

Having read Mr. W. E. Crane’s commu- 
nication in No. 17, referring to my answer 
in No. 12, to his reply in No. 9, I consider 
it necessary to continue the subject, and see 
if we cannot come toa better understanding 
of Mz: ©. I concede 
domeless boilers and what is comparative 


what assumes to 


heating surface, and at the same time teach | 


ourselves and others something, by farther 
investigation and comparison. 

Mr. C. says that my letter in No. 1 
to concede that domeless tubular boilers 
can be built and operated without danger 
to an engine. 


2 seems 


I do not find such concession 
in the letter referred to, but I have made 
the qualifications under which comparative 
safety to an engine, and good quality of 
steam may be obtained from a 
horizontal tubular boiler, in my previous 
It well known 
that there are thousands of these boilers in 


domeless 


is 


papers on this subject. 


DELIVERY. 


use giving good results and satisfaction, 
but there is danger to an engine, in all which 
are not provided with means for preventing 
the water getting the steam outlet 
nozzle, and going over into the 


With a dome boiler this 


into 
engine. 
source of danger, 
we may reasonably assume, is comparatively 
small. Inregard to Mr. C.’s statement,’ that 
the tubes insuch boilers area kind of an econ- 
omizer, and his comparison of them, used as 
an economizer, and in the boiler, ] have_to 
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say that in both cases they are used as heat 
ing surface, but only those to which a lowe: 
temperature of heat is applied than that 
which is efficient, as steam making tubes 
can properly be called economizer tubes 
Mr. C. has 
called an 


known and 
economizer, but that if 
the boiler of ir 
the flue to the chimney, that they are and 


described what is 
assumes 
the tubes were in instead 
may be called economizers, when the fact 
kind 
boiler in the same way, and for the sami 
the flue, and Mr. C. 


know that tubes in an economizer and in a 


is, they could not be used in this of 


purpose as in should 
boiler cannot be classed as heating surface, 
for the same purpose, the first being water 
the 
therefore they do not perform the same office. 


heating, second steam making, and 

Mr. C. says it has been proven that the 
lower tubes in these boilers are valueless for 
heating surface. My experience contradicts 
this assumption, because I have found that 


tubes 


aa 


a 4$ foot boiler with sixty-two 3 
will not do the work that 
will, nor a 5 foot boiler with 70 tubes do as 
80. I know of 
patented arrangement (patented many years 


one with 70 tubes 


much as one with also a 
ago) in which the heat was returned through 
the lower portion of the tubes in these 
boilers to the front end, and thence returned 
through the upper portion of them to the 
chimney. 


This plan was designed to make 
the boiler more powerful and more econom- 
ical of fuel, but the claim was not sustained, 
nor has any other plan of conveying the 
same volume of heat over the same amount 
this kind 
capacity, or economy of 


of heating surface in of boiler, 
shown superior 
fuel, over the usual way of doing it, the heat 
Mr. ©. 


speaks of an honest difference of opinion: 


being passed under the boiler first. 
there is not sufficient doubt for a_ difference 
of opinion on the effect of the several kinds 
of heating surface, and what names to give 
them; but there may bea difference as to 
the duty each kind performs in the several 
kinds of boilers, although we have author- 
ity for gauging all kinds. Mr. C.’s state- 
that the the difference of 
temperature between two bodies 


ment greater 
(gas and 
water, in this case), the more rapid the 
transmission, is well known to be correct ; 
and as the efficiency of heating surfaces is 
controlled by this law, and the thickness and 
quality of the plates and metal, and as the 
heating surfaces of the tubes are always 
thinner than any other heating surface in a 
boiler, it stands to reason that the heat from 
the furnace (whether an internal or external 
one) should be applied directly to the tube- 
first ; the 
this class of boilers is 
whole, if the ef- 
ticiency of it was obtained in way, 
the boiler would be and 
economical of fuel, under the same duty per 


heating surfaces and tube- 


as 
heating surface in 
four-fifths of the utmost 
this 


more powerful 


foot of total heating surface, with the same 
proportion of grate and chimney capacity, 
in size and height, than one with the heat 
passing under it and returning through the 


tubes, notwithstanding the loss of efficiency 
of the shell-heating surfaces due to the ap- 
plication of the reduced temperature of the 
the 


through the brickwork of 


gases, which loss is lessened less 


by 
loss of radiation 
the setting, on account of the less difference 
in temperature of the gases and external 





| 


| 


} 





This brings to my mind the contempla- 
tion of the enormous efficiency of the tube- 
of 
boiler and a steam fire engine boiler, for 
In 


the boilers above named the tubes are from 


heating surfaces a railroad locomotive 


comparison with the boiler in question. 


five-sixteenths to five-eighths inch apart, and 
it is found necessary to have this proportion 


|of tubes to get the power required from the 


In these 
tube-heating surface is a 


several diameters of boilers used. 
larger 
proportion of the whole than in any other 


boilers the 


kind, and yet they are used successfully, 
of 
fire 


and do the duty required them 
factorily. In the 


the steam is drawn over superheating sur 


Sutis- 
steam engine boiler 
faces, and is of superior quality, for use 


inthe engine. In the railroad locomotive 


boiler the steam is drawn into the internal 
steam pipe, the open end of which is in th 
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top of a dome; or there is an internal per- 
forated dry pipe, so called, through which 
the necessary quality of steam is obtained. 
In these boilers we know that the tubes do 
nearly all the work; and we also know 
that the tubes in the horizontal tubular 
boiler in question do the largest portion of 
the work, and that the power of the boiler is 
controlled and gauged by the tube-heating 
surfaces. 

The difference in the duty 
the tube and bottom-heating 


and effect of 
surfaces, be- 
tween applying the heat to the bottom of 
the boiler first,and then returning it through | 
the tubes or passing it directly from the | 
furnace through the and then | 
turning it under the bottom of the boiler, is, 
that in the first plan, all the heating surfaces 
should produce evaporation, and if the| 
volume and temperature of the gases are | 


tubes, re- 


not sufficient to produce evaporation up to 
the outlet end of the tubes, there will be a | 
loss of efficiency of the tube-heating sur- | 
face, and the loss of heat abstracted from 


the boiler by the gases from the point they 


cease to produce evaporation. In the 
second plan, the volume and temperature 
of the gases being sufficient to produce 


evaporation up to the outlet of the tubes, 
their temperature may be reduced 
much greater extent than in the first case 


to a 
without loss, because in the second case all 
the steam is made by the tube-heating sur- 
face, and the 
water-heating surface, and the temperature 
of the gases may be correspondingly re- 


bottom-heating surface is 


duced without loss of heat from the boiler 
abstracted by the escaping gases under the 
conditions named, and the difference holds 
good under any other temperature of escap- 
ing gases, because the bottom of the boiler 
in the first making, 
and in the second comparatively water heat- 


case is always steam 


ing, the evaporation being from the top down- 
ward; and in the first case from the bottom 
upward. 

In my experience the boiler in which the 
heat is passed directly through the tubes 
and returned under the bottom, having the 
same amount of the same kind of heating 
surface, and doing the same work under 
same proportion of grate to heating sur- 
face, and chimney capacity in height and 
size, will have the quietest evaporation and 
least tendency to prime or foam, and will 
give the dryest and best quality of steam, 
the temperature of the 
at the top and the lowest at the 


because highest 
gases is 
bottom, just as it should be, and as it is 
found in the American drop flue boilers, the 
Lowe boilers, and the leading types of Eng- 
lish boilers, which give the highest duty 
and best quality of steam, and the most 
effect from the fuel. 
ing number of tubes put into boilers, I have 


In regard to the vary- 
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The elbow is made 
with a packing box 
and gland in each end, 
which, by screwing 
up, presses the packing 


tightly into the crevice 





between the pipe and \ 
elbow. The gland is made in two pieces, 
and tightening the it 
tight to the pipe, which holds it in place. 


two bolts clamps 


ab 
What Came of a Drop of Solder. 
As is generally understood, automatic 
machinery has within the past few years 
come to almost entirely supersede manual 


\labor in making cans, which are used in 


enormous quantities for preserving fruit, 
In one of these 


machines the longitudinal seams of the cans 


vegetables, fish, meats, etc. 


are soldered at the rate of fifty per minute, 
the bodies passing along in a continuous 
There is left 


small surplus of solder on the cans thus 


stream, so to speak. a very 


soldered. From the outside of the can it 
was easy to devise means to wipe this off, 
but it was not so easy to see how the inside 
could be wiped. Of course it would not do 
to stop the progress of the stream of cans; 
the possible saving by wiping off the inside 
of the joint was only a drop of solder toa 
The 
solder used when the work was done by 


can, something almost without value. 


machinery was less than when the work 
was done by hand, and to nine hundred and 
ninety-nine men in a thousand the matter 
would be looked-upon as worth no consid- 
eration. 

The thousandth man was a workman in 
the employ of a firm using one of these ma- 
chines. He was evidently impressed with 
the idea that this little drop of solder had 
not received due consideration, and he de- 
vised an ingenious arrangement for wiping 
in 


the inside of the seam without any 


interfering with the other operations. 


way 
It is 
interesting to note what this amounted to. 
One of these solder 30,000 
cans per day, and from actual observation 


machines will 
the multiplication of this insignificant drop 
of solder by 30,000 represents a saving of 
fifteen dollars a day on every machine in 
use. 

The last time the writer had the pleasure 
of meeting the inventorand mechanical head 
of the large company manufacturing this 
machinery he drew from his pocket a nugget 
of solder. 
handsome about it, but it represented the 


There was nothing particularly 


saving in ‘‘raw material” on a_ certain 


number of cans, and he seemed to prize it 
higher than he would have prizeda diamond 
He talked enthusiastically 
of the man who devised a means of saving 


of the same size. 


nota million or ten dollars—-but a single 





to say that there is much talk and variety 
of opinion about this, but most of the doubt 


comes from the thoughtless assumption that | 


there is comparison, wherein there is no 
comparison, which leads to erroneous con- 
clusions and mistakes. All these questions 
should be settled by experiment, at Govern- 
ment expense, so all would know what re- 
sults could be obtained under every condi- 
tion and proportion. Wo. Lowe. 


lle 
Union Joint. 


The engraving represents a new elbow for 
pipe connection, made by Kimball Brothers, 
Anamosa, Iowa. 

Nearly every pipe fitter has had occasion 
he waited for 
the last piece of pipe,only to find that it was 


to remember the times has 


too short or too long. Then the time spent 
in going or sending to the shop to get just 
the right length. 

How often this trouble arises in setting up 
no pipe dies at hand, and 
fifty 


engines with 
nothing but a jobbing shop within 
miles. 

The cut represents an elbow which is de- 
signed to overcome all these troubles, and 
takes the place of an elbow and flanges or 
It of the ends of 
pipe which go into it, and admits of a varia- 


unions. saves threading 


tion in length of pipe, and always connects 


easily. 





| drop of solder, worth perhaps fourteen cents 
a pound. 

The sequel of this imperfect narrative is 
by no means the least interesting part of it. 
The workman referred to was encouraged 


to patent his little arrangement, and the 
parties in interest agreed to pay hima hand 
some royalty for it. From the number of 
machines already in use he is assured of 


some thousands of dollars royalty, and from 
| those likely to come into use this will be 
swelled to a very handsome sum. 

truthful 
to 


The last clause of this entirely 
be the It 
think as you work. 


story should moral : pays 


ae 


Debts of a Co-operative Association in 
Connecticut, 


In Bridgeport, Conn., about the first of 


Brother, of New York, 
a Milton P. Holden and 
Patrick Tate as members of the Bridgeport 
Co-operative Association. 


April, Davison & 
suit 


Qarai xt 
against 


won 


rendered by the Supreme Court on one of 


the cases heard before it at its last session in 


this city. The association was a co-opera- 


tive body, composed of about 75 members, 
which formerly carried on a meat market 


and grocery store in East Bridgeport, th: 


object being to supply goods to the mem- 


bers at a figure as close to the original cost 


The decision was 


» inches 
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as possible. The enterprise failed and the 
store was discontinued, owing bills to the 
amount of about $1,800. Among the credit- 
the of & Brother. 


Their bill was only $19, but they brought 


ors was firm Davison 


suit upon it to test the individual liability of 


the members of the association for the 
association’s debts. A Justice Court and 
the Court of Common Pleas decided in 


favor of the defendants, but the Supreme 
Court reversed this judgment and said that 
they must pay. 

This rule applies to each member of the 
but all of them 

Writs of attachment 
have been brought against various mem- 
bers of the co-operative association. No 
found to 
levy, and a few days ago the monthly pay- 
the Wheeler & Wilson 
Company’s the 
wages of about 20 employes were attached, 


defunct association, have 


not the means to pay. 


property could be upon which 


day occurring at 
Sewing Machine shops, 
the men in each instance being members of 
the co-operative association. When sucha 
move became known it produced a_ pro- 
found sensation among the men. 

They were all men depending upon their 
regular earnings, and this action cuts off 
the supplies from several families. 


9 ae 


The Mossberg Twist Drill Grinder, 

We illustrate herewith a new machine for 
grinding twist drills, built by Frank Moss- 
berg, Pawtucket, R. I. 

The machine appears to have no delicate 
little 
sumed in changing from one drill to another. 


adjustment, and very time is con- 


The drill-carrying device is so constructed 
that it can readily be attached to any ordi- 





Dritt GRINDER. 


Twist 


nary small emery grinder, and will grin¢ 


twist drills as well as straight groove drills. 
It is claimed that it grinds both lips exactly 


alike and leaves the point a perfect center 


clearance and angle can be adjusted at will. 

In grinding, the drill is placed in a Y- 
shaped groove and clamped by a thumb 
screw, and after the first lip is ground the 
drill is revolved 180 degrees, which places 


the second lip in relative position to the 


first one. 


The clearance is obtained through an in- 
genious combination of twocenters placed on 


the same line vertically, but diverging more 


clearance ; 
placed very nearly together. 


The machine is substantially made in all 


or less horizontally, according to degree of 
for small relief, the centers are 


‘i 


Steel ys. Iron for Heavy Machinery and 
Improved Artillery. 


> 
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Some two years or so before the editor of 
the AMERICAN Macuintist began his inquiries 
relating to the use of steel in locomotive 
construction, the writer had collected a lib 
eral amount of data connected with the use 
and abuse of steel in heavy machine and 
gun building. Many of the reports, and 
tables accompanying them, from our home 
tests, as well as those from abroad, are con- 
flicting and rather unsatisfactory, and show 
that the exact chemical analysis was not 
known defore the tests began. 

One of the most complete reports that has 
my that of 


Naval Constructor, R. Gatewood, l 


Assistant 
Peo et, 
on the mld steel used in the construction of 
the hull, boilers and machinery of the U.S. 
Ships Dolphin, Atlanta, Boston and Chicago. 

Steel from several of the largest mills in 
this country was tested, and all of the de- 
tails necessary for perfect results were pre- 


come. to notice, is 


| pared with the greatest care, and the rentle- 
men in charge were rewarded with a very 
| valuable collection of data. 
Uniformity of grade for each special ser- 
vice was the chief aim, and it appears that 
this uniformity was obtained in a very large 
| proportion of the experiments made. There 
| were it is true, but 


variations, 
eer were entirely due to the preliminary 


some wide 


work, and were no greater than those found 


}in England, Germany and France every day. 


= : 
| rhe report of Constructor Gatewood shows 
| 
| 


} that as soon as the builder had time to ar- 
range his plant to meet the requirements of 
| the Government he was able to produce uni- 
| form ingots, billets and plates that compared 
|favorably with any steel of this character 
| made in Europe. 
| Taking these facts into thoughtful con- 
| then, that 
jhad our own American steel makers re- 


| sideration, we must believe, 
lceived one-half the patronage and— en- 
| that the mills 
receive from their several Governments, we 
might to-day have a material that could be 
trusted to do our 


couragement foreign steel 


heaviest mechanical and 
marine work, and one that would withstand 
all reasonable gun pressures with absolute 
safety. 

But with the experiments recorded in the 
report of 1886, our naval officials subsided, 
so to speak, and as our army people have 
never really begun to help out the country 
at large in the matter of metals capable of 
resisting high strains and sudden shocks, it 
find it 
uniform grade of steel 
together with high power, continually called 
for. 


is not strange that engine builders 


difficult to secure a 


When the experiments were begun, 


about eighteen months 


ago, there should 
have been an appropriation large enough to 
have continued them at several of our large 
steel mills for a term of six years at least. 
At the end of cach year the fullest and most 
exhaustive reports should appear, and each 
manufacturer of heavy metals and machinery 
of all kinds should receive one of these re- 
ports. 

I cannot forget that some of our best in- 
| ventions in fire-arms have gone to Europe 
to be sold there, as the inventors were almost 
kicked out of this country by our army and 
navy boards; and Iam told that many times 
had ma- 


terials in this country to develop these in- 


>| their excuse has been, that we no 


ventions. If we have no material here to 


make Hotchkiss, Maxim and Haskell guns, 
then we should be ashamed of- such a con 
dition of the 


minerals in all the world, and every Ameri- 


things, as we have best raw 
can citizen knows that we are overflowing 
skill 
chine shops, that is competent to produce 
in all numerous 


I think it can be shown that we ean 


with at our furnaces, mills, and ma- 


the finished articles their 
forms. 


make our own steel for all such purposes. 


+ ae 


its parts, and will carry two wheels up to 9 


diameter, and while one wheel 


used for drill grinding the other can be used 


for tool and all general grinding. 


is 


It is said that more gold are made 
in New York than in‘all other cities in the 


world, 


pens 
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Claiming Credit where Credit is Due. 





Next in importance to doing things well 
is getting fair credit for well-doing. Asa 
rule, American manufacturers 
appreciate this fact, and, doubtless, to such 
appreciation on their part is due, in no small 
degree, the flattering 
American 
tions, as well as by our own people. 
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machinery 
BY 


American Machinist Publishing Co. 


HORACE B. MILLER, Pres’t. 
JACKSON BAILEY, Vice-Pres’t. machinery is held by foreign na- 
LYcuRGUS B. MOORE, Treas. and Sev’y. and 
96 Fulton Street, New York, Brak ; 
— itis pleasant to know that most manufac- 


HORACE B. MILLER, : ‘ : 
Business Manager. | turers in other lines show a like 
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manufacture 
which little or no effort 


seems to be made, by 


there are branches of 
in this country in 
m&uny establishments 
engaged in them, to obtain their fair share of 
credit for the quality of work they do, even 
their countrymen. Among 
|consumers of manufactured goods we have 
‘in the United States 
‘doubt; but manufacturers, in 
more than one line of business, 
a useful point if they should seriously ask 
much of the preference 
given to foreign goods, by a large section of 
the American public, is due to snobbery on 
the part of the consumer, and how much is 


own 
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snobs enough, no 
American 


would score 


themselves how 


terest on the part of the American manu- 
facturer. Everybody can name lines of 
manufactured goods in which the public 
willingly accord the preference to the 
American-made article. But is not this 
largely due to the fact that, in those lines, 
ithe manufacturers have 
‘the credit their 
ward is the prosperity due 


sensibly claimed 


which is due? Their re- 
to wide-spread 


appreciation. 


In marked contrast is the course pursued 
by other manufacturers, 
same lines of business, 


sometimes in the 
who are seemingly 
content to be known only among dealers, or 
perhaps 


good 


|who, though manufacturing a 
article, are willing 


themselves entirely, by placing on 


thoroughly 
efface 
their goods dealers’ brands 


- 


oO 


of their own, or imitations of for- 
with apparently no 
object than securing present profits or pres- 
Naturally, retail dealers prefer to 
that they can sell 
other considerations being equal. 


clusion 





ADVERTISING eign brands, other 
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** Business Specials,” 50c. a line. 


ent ease. 
EDITORIAL ANNOUNCEMENTS. sell the goods 
GB™ Positively we will neither publish anything in 
our reading columns for pay or in consideration of 
advertising patronage. Those who wish to recommend 
their wares to our readers can vo so as fully as they | are 
choose in our advertising columns, but our editorial| erence to 
opinions are not for sale. We give no premiums to 
secure either subscribers or advertisers. 


easiest, 
Is it any 
wonder, therefore, that the American public 
berated for giving the pref- 
foreign brands that have long 
| been known to them, rather than to equally 
meritorious American goods made by, 
know not whom? Is it any 
manufacturers, having no hold upon 
body of find their 
business drifting, year by year, in the direc- 
tion of 
prices ? 





sometimes 


they 
wonder that 


G@™ Every correspondent, in order to insure 
tion, should give his full name and address, 
publication, but as a guarantee of good faith. such 

t®™ We are not engaged in procuring patent rights, | the 


atten- 
not for 
great consumers, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to rade. 

GR We invite correspondence from parctical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

GB Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers promplly will please notify us at once, 


sharper competition and lower 

Asan amusing but rather extreme illus- 
tration of the general policy that one Amer- 
ican manufacturing establishment has found 
| the road to fortune, the present writer may 
cite an incident of which he 





wit- 


was eye 











aa ccna ness. He was one day in a Western city, 

NEW YORK, MAY 7, 1887. |in a large hardware store well filled with 

| buyers, when the door was flung open, and 

CONTENTS. an enthusiastic-looking individual of middle 

PAGE | age burst into the store, grip-sack in hand, 

Clapp’s Coll Boiler............. sseeseeetereee 1) and made his way swiftly to the rear of the 
ne end Facing Machine,........- » | Store, where, at his desk, sat the busy mer- 
Scientific Ironfounding. By Thomas Turner, lchant. There the new comer caught the 
F.C.S e weee coccsceesceeeeee 2| Startled proprietor by the arm, led him 


Shipbuilding on aes © ‘lyde . RE Rr ae 2) 


unresisting to his own saw counter, pulled 
To Purify Expended Lubricating Oil..... ecas am 


“| upon several drawers, quickly selected from 
The Institution of Mechanical Engineers. rane I i : : : k z wn 
Engineering and Mechanical Notes. By F. F. the merchants’ own stor two hand-saws, 
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test. Then, the fierce delight with which 
he held them up, where the proprietor and 
everybody present could glance down the 
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What Came of a Drop of Solder................ 7 blade of each and see that the English saw 
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EEE See ee ee ee a 7y| was kinked, and the American saw not at 
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due to neglect of his own plain duty and in- 


to the entire ex- | 


MACHINIST 


Dishonest Practice in Boiler Making. 

United States inspection laws take careful | 
account of the quality of the material of 
refusing certificates | 
if itisnot knownto be upto the requirements. 
It may said of locomotive boilers 
that their material and manufacture are ina 
large degree 


which boilers are made, 
also be 


determined by the experience 
the Master Mechanics’ 
Association, composed of a body of men who | 
had the 

of the practical requirements of the case of 
But when it 
boilers objection. is 


and suggestions of 


have most complete experience | 


any similar body in the world. 
comes to stationary 
made to any plan that requires inspection, 
eitlfer of material, workmanship, or condi- 
tion. And this results in putting the honest 
boiler maker at a disadvantage which it is 
hard for him to overcome. 

Unfortunately there is boiler plate and 
boiler plate, all substantially alike in appear- | 
ance, but widely different so far as being fit 
for use is concerned. 





So it is possible for 
an unscrupulous manufacturer to build a 
boiler for less than the material he ought to | 
use will honest man in the 
business of building boilers has found, upon 
putting in prices in competition, that he was | 
confronted with bids less than he would pay | 
for the stock. There ought to be some way 
of preventing this, but as long as the people | 
are willing to take the risks of boiler explo- | 
sions there is sure to be opposition enough, 
to defeat any that | 
Such lack of inspection is a direct 


cost. Every 


generally, 
end. 
bid for poor work, and it comes as the most | 


legislation to 


natural consequence in the world. 
It is sometimes ussumed that inspection is | 
more a matter of 


necessity in the case of 


steamboat boilers, because there is likely to | 
be more persons exposed to the dangers of an 
Without combating this on the 
entirely tenable ground that if the lives of a | 
thousand 
looking 

afact that under present concentration of 
interests the 
sometimes hardly less than in the 


explosion. 


people are worth legislative 


after a dozen are no less so, it is 


manufacturing exposure is 
instance | 
of a steamboat. In either instance public 
safety should be provided for. 

If those who buy stationary 
what they 


different, 


boilers were 
contract for the 
for it is hardly to 
would buy 


sure of getting 
case would be 
be supposed that they a boiler 
absolutely dangerous; but, in accordance | 
with the instincts of human nature, they will | | 
buy cheap. 

It may be said that the 
plate is all sufficient, as showing the kind of | 
stock. We believe that 
boiler plate stamp it honestly, but unfortu- 


stamp on boiler | 
manufacturers of | 


nately the stamp is usually put on where 


|it may not appear in the work, and there is 


good reason to believe that the stamp has 
In this 
way unstamped plate of a poor quality may 


more than once been counterfeited. 


be made to appear as something quite dif- 
ferent. 
When the 
is at the present 
who build stationary 


presumption is as strong as it 
time that there are those 
differ- 
ence in the price of stock which they agree 
to furnish and that which they actually use, 


boilers for the 


the necessity for strong legislative action, 
with heavy penalties for evading require- 
ments, is imperative. There are 
cases where legislation must stand between | 
safety of the | 


public, and one of these is in connection with 


almost 
unscrupulous men and the 


the use of steam boilers. 
ae 
A Veteran Boiler Maker’s Views and 
Practice. 


boilers of all 
manufacturers 


Speaking of the steam 


makes now in use by and 
others, so far as his observation and experi- 
ence of thirty extend, the 
boiler maker, Wm. Lowe, 
the standard of quality was never higher 
than at Much of the credit for 
this result he considers is due to the system- 


years veteran 


is of opinion that 
present. 


atic inspection and surveillance maintained 
by boiler insurance companies. 


In his own business Mr. Lowe has tried 
makes of steel for 


and all with re- 


seven or eight different 


boiler making purposes, 


(him, in all 


| recently seen their way clez 


| branch of business. 


| sary. 
| but they seem to receive much less consid- 
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sults about equally favorable. 
rience leads him to prefer steel to iron as a 
material for boilers, extreme tensile strength 


being held less desirable than a moderate 


His expe- 


combination of tensile strength and duc- 
| tility. 
In ordering boiler plates of manufac- 


turers, distinct instructions are given by 
that each sheet must be 
branded in at least three distinct places, 
one being in the center of the sheet, and the 
others at the ends, diagonally opposite each 
other. In this way, the consumer has sub- 
stantial proof that the specifications, as to 
quality of material used, are scrupulously 
followed throughout. 


sases, 


ee = 

Some of our highly esteemed contempora- 
ries appear to take pleasure—we hope it is 
all in appearance—in recording differences 
between workmen and employers. We con- 
fess that we find no satisfaction in this. It is, 
however, comforting to be able to state that 
large concerns in the country have 
ir to volunteer 
wages of their employes. 


many 


an advance in the 


| We have frequently tried to point out the 
fact 


that’ when workmen were 
good wages they had money to spend, and 
that this found its way around to the end of 
helping business generally. On the other 
hand, if wages are low, there is little money 
in circulation, and this is felt in every 
There is no surer way 
to make business dull than to reduce the 
earnings of work with their 
| hands. 


receiving 


those who 


There are also some instances which we 
| could record in workmen have vol- 
untarily revision of 
against when it seemed 
These things are pleasant to record, 


which 
agreed to a wages 


themselves, neces- 


eration than some trouble between 
facturers and their workmen. 


manu- 
The records 


|of war always receive more attention than 


those of peace. 


— pe 
We call attention at this time, as we have 
frequently done before, to the fact that 


English manufacturers, of all classes of 
goods, are working hard for technical in- 
struction that shall r 


out, at 


ach the masses with- 
offering any opinion on 
the merits of such education. It is worth 
while, that the greatest 
manufacturing nation in the world recog- 


this time, 


however, to note 


|hizes the importance of popular technical 


education. 
ape — 

The Inter-State Commerce bill, as might 
have been expected, is meeting with the 
most vigorous opposition from railroad cor- 
porations. Thisis no sign that the bill 
On the contrary 
evidence that it is right 
the people. The 


wrong. it is presumptive 
, in the interests of 
solution is to await 


taking little stock 


only 
events, in the meantime 
in one-sided talk. 
ee 
The full rating of machinery for taxation 
is agitating English as 
manufacturers. 
countries an 


well as American 
There seems to be in both 
opinion that manufacturers 
whose enterprises benefit the whole com 
munity, should not be taxed out of existence 


| because their assets are tangible. 
a <> =~ 
The recent trial of the steel cruiser At- 


lanta seems to have demonstrated that she 
is a success, so far as all specified require. 
ments go. She steamed for some hours at 
greater than the specified speed of fifteen 
knots. 
a ae 

The Bulletin says, regarding anarchists in 
this country : 
lawless loafers, who come 

» America with no idea of citizenship or 
usefulness, and highest ambition is 
the freedom to steal the fruits of the labor 
of others, 


These lazy, 
whose 
have had quite too much toler- 
ance in some of our leading cities.” 

The Bulletin this 
enough; but it does not get at the bottom 
of the trouble. The reason why they come 
here is because the United States has out- 
over-done the 


puts matter plainly 


rageously *‘asylum”’ bus- 
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ness. It is high time to let up on this. | 
Water seeks its level; so immigration will 
continue as long as prospects are a little 

But it should 
course. 


etter here than in Europe. 
re left to take its natural Above 
ll, it should not be openly advertised, a 
has been done, that we are ready to receive, 
vith open arms, everybody who cannot live, 
r will not be tolerated, in a 


s 


lle 
Foundry Activity and Inertness. 


The number of lette rs we receive inquir- 
where this, that and the other appli- 
nee designed for use in the foundry can 
he procured, suggests the idea, either ped 
foundrymen all over the country are just | 

now manifesting an especial desire to sub- | 
titute improved methods for those hereto- | 
fore employed, or else that manufacturers of 

foundry specialties are somewhat less enter- 

prising than those engaged in other branches | 
f the machine Possibly both 
suppositions may be correct. 


ag 





business. 





PIONS mi) 
eset 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initials nor loca- 
tion will be published. 


(202) G. B. Washington C. H., O., 
asks: Will you please explain what causes a loco- 
motive boiler to roar or make a kind of a buzzing 
sound attimes? Do you think the atmosphere has 
anything to do with it? A.—The atmosphere has 
nothing to do with it. This buzzing sound is caused 
by the circulation of the water in the boiler, and 
only occurs when the pressure of steam is com- 
paratively low; at higher pressures this sound will 
not be heard. 











(203) C. E. Ridgefield Park, N. J., 
asks: What salary does a person of the following 


abilities receive? Age about twenty years, work- 
ing on drawing of plans elevations and sections of 
machinery and machines, such as ore-washers, 
turbine wheels, rock drills, etc., etc.; understands 
development of surfaces, water coloring, mechani- 
cal problems, as the relation of time, power and 
weight; calculations in surveying and higher 
mathematics, as geometry, trigonometry, both 
plane and spherical; algebra, physics, etc.? A.— 
About the same pay as & machinist just out of his | 
time, in the same locality. When you become | 
competent to design machines and machinery, you 
may do better. 

(204) F. S., Memphis, Tenn., writes: 
ist. Will you recommend a book that treats in 
plain language on logarithm? <A.—We believe 
that in any first-class elementary geometry you | 
should find logarithm explained in a language | 
which you can understand. Davies’ Legendre or 
Loomis’ Geometry are very good. Of course this | 
subject requires considerable study, and it must | 
not be expected that the subject of logarithm can 
be mastered simply by reading a book without | 
mental labor. There is no royal road to acquire 
knowledge. 2. Ihavetwo hot-water heating boilers 
in charge, where the asbestos jackets have given 
out. What material for jackets would you recom- 
mend? A.—We believe that “asbestos lining 
felt,” properly put around the boilers you men- 
tion, will make as good a jacket as you can obtain. 
The asbestos lining felt is procured in sheets, and 
is easily put around the boilers and as easily re- 
moved when necessary, and should remain in good 
condition for a long time. It is particularly well 
adapted for boilers whose pressure does not exceed 
90 pounds pressure per square inch. 

(205) C. G. C., Me., asks: How 
much, if any, more power does it take to runa 
train of cars at the rate of 60 miles per hour than 
is required to run the same at the rate of 30 miles 
per hour? A.—Exact data on which rules for cal- 
culating the resistance of American cars can be 
based are very imperfect, and consequently the 
figures obtained according to rules should be re- 
garded merely as an approximation to the actual 
facts. The resistance due to speed of trains is 
found by dividing the square of the speed in miles 
per hour by 171; the quotient will be the resistance 
in pounds per ton of 2,000 pounds. According to 
this rule, the resistance of train running at 60 
miles per hour on a level track will be 

60 x 60 

171 

for every ton of 2,000 pounds. And the resistance 
of a train running at 30 miles per hour will be 

baad = 5.26 pounds 
for every ton of 2,000 pounds. The difference be- 
tween these resistances is 21 -— 5.26 = 15.74. Hence, 
to run a train at 60 miles per hour on a level track 
will require 15.74 pounds per ton of 2,000 pounds 
more than is necessary to run the same train on 
the same track at the rate of 30 miles an hour. 





Orono, 


= 21 pounds 


| intensity to set wood on fire. 
| make the wood exceedingly dry and combustible, 


| tion this paper. 


AMERICAN MACHINIST 


(206) S. E., Newton, Mass., writes: I 
have heard and read considerable about wood 
work taking fire from steam pipes, and as I, with 
thousands of others, am interested in the matter, I 
would like to ask the following questions: Is it not 


| the universal practice to cover the boilers of loco- 
| motives, and sometimes the cylinders of other en- 
| gines, with wood? and are not the conditions on the 
top of a locomotive boiler, carrying the steam of 
| high pressure, tight metal jacket outside the wood, 
| favorable to combustion ? 


Has any instance been 
known where such wooden covering has taken fire ? 
A.—There has been a great deal of argument on 
the question of wood being ignited by heat from 
steam pipes, or vessels containing steam, but our 
opinion is that there has never been an instance in 
which the heat from ordinary saturated steam has 
ignited wood. Formerly locomotive boilers were uni- 
versally covered with wood; at present some are 
covered with asbestos, or some other non-conducting 
material. We never knew or heard of an instance 
of the wood burning, except where there was a 
hole in the sheet-iron that permitted sparks to 
lodge. Stationary engine cylinders are very gener- 
ally lagged with wood, and we never knew of this 
wood taking fire. We consider it an utter impossi- 
bility that saturated steam, at any pressure car- 
ried in a doiler, should furnish heat of sufficient 
It will, of course, 


so that it may be easily set burning by the applica- 
tion of very little fire. 
motive boilers presents very favorable conditions 
for being burned, if steam of 150 lbs. pressure 
would set it on fire. 
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The town of McPherson, Kan., will expend $40,000 
on water-works. 

A paper mill, the first one in the State, is to be 
built at Ottawa, Kan. 

Work on the new pulp mill at Glen’s Falls, N. Y., 
is progressing rapidly. 

There is a proposition to put in new pumping 
engines at Ottawa, Ont. 

The Taunton Locomotive Works, Taunton, Mass., 
are running overtime to fill orders. 

The Bethlehem (Pa.) Foundry and 
Works are being materially enlarged. 


Machine 


A company is building works at Decatur, Ala., for 
manufacturing doors, sash and blinds. 

Iven & Sons, Decatur, Ala , are putting up works 
for the manufacture of boilers and engines. 

The Iron Bridge Construction Company have 
begun the construction of works at Decatur, Ala. 


B. F. Avery & Sons are building a four-story 
addition to their large pfow works at Louisville, 
Ky. 

The well-known firm of Kendall & Roberts, Cam- 
has been changed to Kendall & 
Sons. 

The Woonsocket Shuttle Company, Woonsocket, 
R. I., have increased their capacity by an addition 
of 50x60 feet. 

The Catasauqua Manufacturing Company, Cata- 
sauqua, Pa., are erecting the gas furnaces in their 


| new plate mill. 


| 


| 
| 


The Whiton Machine Company, New London, 
Conn., will put in special machinery for making 
| the Whiton chuck. 

The Alabama Great Southern Railroad propose 
to remove their shops from Chattanooga, Tenn., to 


| Birmingham, Ala. 





Extra capacity, hollow-spindle Hand Lathes; cor- | 


respondence solicited. J. R. Rand, Brattleboro, Vt. 


‘“‘Bradley’s Power Hammers, the best in the} 


world.” 20sizes. Bradley & Co., Syracuse, N. Y. 


All sizes of fine Tool Steel ; 
Miller, Metcalf & Parkin, 480 Pear! st., New York. 


Davis Key-Seating Machines, kept in stock, by | 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 


20", 25”. 28” 
diate delivery. 


3.G.and 8S. F. upright drills for imme- 
Currier & Snyder, Worcester, Mass. 


Ice and Refrigerating Machines. 


any quantity wanted. | 


William Rose & Co., Philadelphia, Pa., manufac- 
turers of moulders’ tools, are running nights to 
keep up with orders. 

The Texas and Pacific Railroad Company (office, 
Dallas, Tex.) will build a round-house and repair 
shops at Maringouin, Tex. 

The Mile End Spool Cotton Company are build- 
ing a mill, 126x226 feet, with engine-house 50x60 
feet, at East Newark, N. J 

The Mason Machine Works, Taunton, Mass., pro- 
pose to double their capital stock for the purpose 
of increasing their business. 

The Cunningham Iron Works, Boston, Mass. 
have a contract for a water tower made of 74-inch 
plates, to weigh over 200 tons. 

The concern known as the Congdon Brake Shoe 
Company, of Chicago, will hereafter be known as 
the Calumet Foundry Company. 

The new company at Detroit, Mich., for the pur- 


pose of mining iron and coal, is to be known as the 
Walker Iron and Steel Company. 


The new butt mill whichthe American Tube and 


| Iron Company are erecting at Youngstown, Ohio, 


| will give employment to 350 hands. 


124 built, and all | 


successful. David Boyle, 521 Monroe St.,Chicago, IIL. | 


Drawing Materials, all kinds. Get catalogue. Men- 
G. S. Woolman, 116 Fulton st., N. Y. 


The Improved Tabor Steam 
made and sold by The Ashcroft Mfg. Co.,111 Liberty 
st.. N. Y 


Engine Indicator, | 


Engine Lathes, Hand Lathes, and other fine tools. | 


Assortment large; Frasse 


Park row, N. Y. 


Complete sets of Castings for making small and 
medium-sized vertical engines; send for prices, 
Humphrey’s Foundry, Belle fontaine, Ohio. 


prices low. & Co., 


Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See April 30, p. 13. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump, Govs., Back-Pressure 
Valves. T. Kieley,11 W. 13th st., N.Y. Send for des’n. 


Machinists’ supplies, brass goods, m’f’rs’ supplies, 
polishing materials, all kinds wire, metals, etc. ; in 
any quantity. Jordan & Gottfried, 208 Canal st.,N.Y. 


best of tools 
Address 
Chi- 


Small Machine Shop Plant for sale ; 
up to 50’; building can be rented low. 
Chs. W. Griggs, Dearborn and Monroe sts., 
cago, Ill. 


New Book on Gears; Tables giving 3,094 diam- 
eters, with rules for calculation of movements 
of shafts, ete.; sent on receipt of P. O. Note; price 
50 cts. Address C. B. Long, M. E., Worcester, Mass. 


Catalogue of Books on Mechanical Engineering, 
Electricity, Arts, Trades and Manufactures, 116 
pages, and monthly list of latest books, free of 
charge; can supply any book at published price. 
E. & F. N. Spon, 35 Murray st., N. 


66 Endiceter Practice and Steam Engine Economy.’ 
By F. Hemenway. Contains plain directions for 
using th indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2 
post-paid. ene John Wiley & Sons, 15 
Astor Place, New York 


** Binders” for the AMERICAN MACHINIST. Two 
styles—the ‘*Common Sense,” as heretofore sold 
by us, and mailed to any address at $1.00 each, and 
the **New Handy,” mailed at 50c. each. The 
former has stiff board covers, while the latter has 
flexible covers, the full page opening flat. Either 
will hold the entire 52 issues of any volume. AMERI- 


CAN MACHINIST PUB’G Co., 96 Fulton st., New York. 
i 


92 | 


The shops of the Pennsylvania Railroad Com- 
pany at Altoona, Pa, will put in many new tools 
this summer, with a view toincreasing the capacity 
of the works. 

The erection of steel works on the Patasco River, 
near Baltimore, Md., appears to be assured. The 
Pennsylvania Steel Company, Steelton, Pa., can 
give information. 


The Bay View Rolling Mills, at Milwaukee, Wis., 


| are so busy on fish plates with such prospect for 
| steady business that they are contemplating put- 


ting in more machinery. 


Jenkins Bros., 71 John street, New York, will 
open a branch store at 54 Dearborn street, Chi- 


| cago, on May Ist, for sale of their valves, packing 


| steel furnace. 


aud other steam specialties. 


Park Bro. & Co., of the Black Diamond Steel Works, 
Pittsburgh, Pa., have under way anew open-hearth 
It is intended that it shall embrace 


the most modern improvements. 


J. Wendell Cole, Columbus, Ohio, has perfected 
a respirator for the protection of those engaged in 
emery wheel grinding. It appears well suited to 
the purpose of protecting the lungs from dust. 


The Muskegon (Mich.) Car and Engine Works, 
idle for two years, will be put in operation at once 
by the Muskegon Car Company. The president of 
the new company is John Torrent, of Muskegon. 


The Boston Belting Company has shipped a rub- 
ber belt weighing three tons to the Pennsylvania 
Railroad for its new elevator in Philadelphia. 
The belt is of rubber, five-ply, 850 feet long and 
three feet in width. 

The town of Mt. Carmel, III, is putting forth a 
strong prospectus for the location of manufactories 
at that place. It is said that the inducement for 
the establishment of manufacturing enterprises 
there is excellent. 

Frank N. Downing, 
that the Swift Manufacturing Company, of Colum- 
have largely increased their 


of Columbus, Ga., writes us 


bus, Ga. (cotton goods), 
capital; also that the Eagle and Pha@nix Company 
will soon build Mill No. 4. 


J. C. Albrecht, master mechanic of the Central 
Railroad of Georgia, location Columbus, Ga., has 
patented a car axle box lid; also a locomotive 
smoke-stack, designed with special reference to 
returning all sparks to the fire-box. 


The Volker & Felthousen Mfg. Company, Buf- 
falo, N. Y., write us: ** We are running our factory 
thirteen hours daily; have just placed an order for 
a large quantity of new tools; have orders for six 
water-works pumps, besides the usual small pump 
trade.” 

The Warner Machine Company are putting up 
large works at St. Paul, Mipn., for manufacturing 
nuts, bolts, and for doing general forging. They 
will gradually fill their works with special ma- 
chinery, particularly with machinery for making 
nuts and bolts. 


F. A. Gardner & Co. have just oS the 
erection of a brick machine shop at Catskill, N. Y. 
It is 100 feet long and 25 feet wide, and will ‘ke @x- 
tended. The shop now being fitted with ma- 
chinery. This firm will build anew design of three 
cylinder engines. 


is 


Several manufacturing enterprises are contem- 
plated at Fort Worth, Tex. Amongst them, 
said that A. T. Biers, of Springfield, Ill., thinks of 
building machine shops and foundry. The Fort 
Worth Machine and Boiler Works also propose to 
enlarge their works at once. 


it is 


The Wardwell Needle Company, of Lake Village, 
N. H., has recently made a dividend to their work- 
men on the profit-sharing principle. We under- 
stand that the money divided would have repre- 
sented quite a handsome ownership in the stock of 
the concern. We are pleased to chronicle it. 


Some time since we alluded editorially to the 
good prospects for future trade in the direction of 
bicycle engineering. We note in this connection 
that the Ames Company, at Chicopee, Mass., are 
building 2,700 bicycles for Boston firms. This com- 
pany are also building 5,000 sewing machines. 


The Bethlehem Iron Works Co., 
has been awarded, 


Bethlehem, Pa., 
by Secretary Whitney, contracts 
for upwards of four and one-half million dollars’ 
worth of material for guns and armor plate. 
result of this will 


The 
be far-reaching, in that it will 
put one company, at least, in position to furnish 
the heaviest kind of steel work. 

M. Gambrill, of Wilmington, Del 
Devries, of Baltimore, 


-, and Christian 
have leased the Elk Mills 
(cotton), at Elkton, Md., and will spend about’ 
$80,000 in refitting them with new machinery. 
They have purchased the Dumferline Mill (cotton), 
at Baltimore, and will move the machinery to Elk- 
ton. The firm name will be M. Gambril & Co.— 
Manufacturers’ Record. 


Gould & Eberhardt, 
out @ new 


Newark, N. J., are bringing 
automatic rack-cutter. This is a ma- 
chine which, in the simple form manufactured by 
this company, would seem in demand, 
especially by machine tool builders. While it is 
claimed that this machine does the work with the 


to be 


| greatest attainable accuracy, the time of the oper- 


; ator 


is required only in setting and starting the 


work. 

S. Hulburt & Co., Bernardston, Mass., are out 
with a new and neatly-gctten-up circular of knives 
manufactured by them. This company began mak- 
ing knives in a limited way seven years ago, being 
assured by friends that they could not compete with 
English manufacturers. At the present time they 
court such competition, and have been obliged to 
gradually withdraw from other manufacture for 
the of concentrating their energies on 
knives. 


purpose 


The Hazleton Boiler Company, New York city, 
favor us with a new catalogue, which shows illus- 
trations of their boilers,with a number of important 
improvements. This boiler may be said essentially 
to consist of a vertical stand-pipe, with radial tubes. 
The fact that this company have had their boilers 
under the test of every-day use for some years, 
and that in that time their business has largely 
increased, is strong presumptive evidence in favor 
of the boiler. 


The Muiler Machine Tool Company, Cincinnati, 
Ohio, write ‘**We have just removed to our 
new and enlarged buildings on Evans street, near 
Eighth. We have arranged our 


us: 


works all on one 


floor. Have plenty of light on all sides, with sky- 
lights running entire length of building (120 feet). 
We have also largely increased our facilities for 


manufacturing by adding machinery of the most 
approved pattern. Our 16-inch engine lathes are 
made in lots of 50, and are guaranteed in material 


and workmanship to be first-class in every re- 
spect.” 
The West Point Foundry has been posted for 


sale at the Real Estate Exchange. This property 
is situated at Cold Spring, Putnam county, in this 
State, and comprises 40 acres of land, with several 
acres of buildings. The foundry was established 
in 1819, and has been in constant operation ever 
since. In 1820 orders were received for cannon for 
the United States Government, ard a lot of 32- 
pounders, round shot, smooth were turned 
out, which were considered great guns in those 
days. All the celebrated * Parrott” guns, which 
played so important a part in settling the contest 
for the Union during the civil war, were made in 
The latest and most preten- 
tious work undertaken was the finishing of two 
eight-inch rifled steel guns, being of the very few 


bore, 


this establishment. 


of the largest caliber of that description as yet 
made in the Urited States.—N. Y. Real Estate 


Bulletin. 













10 AMERICAN 





Machinists’ Supplies and Tron, Special tools and machines for mfg. designed and 
built to order ; mechanical and Patent Office draw- 


ings. I. A. Weston & Co., Syracuse, N. Y 


Adhesive Adamantine stops leaks in boilers, 
drums and cracked castings; prevents pitting; 
circular. 388 and 40 Sycamore st., Cincinnati, Ohio. 


NEw YORK, April 21, 1887. 

The general course of supply business has shown 
no material change for some weeks, although it 
is generally said that there is slow improvement, 
not noticeable In manufac- 
turing there is also apparent steady improvement. 

Iron — Prices for American pig remain un- 
changed, with no apparent accumulation of stock. 
Standard brands, No. 1 X Foundry, sell for $21 to 
$22: No. 2 X, $20 to $21; Grey Forge, $15 to $18.50. 

Scotch Pig—Sales are small, at Coltness, $22 to 
$22.50; Gartsherrie, $21.50 to $22; Summerlee, $21.50 
to $22; Eglinton, $20.50; Langloan, $21 to $21.50 
Dalmellington, $20 to $20.50. 

Lead—4.30c. 


Low figure,in giood order, four station- 
one each of thrty-five, forty, fifty and 
Address Pratt & Letchworth, 


For Sale 
ary engines 
sixty horse-power. 
Buffalo, N. Y 


Patternmakers, Attention.—National Conven- 
tion, Philadelphia, Penn., May 18, 1887. Elect your 
delegates promptly; give them clegr instructions; 
save time; let it be a quick, clean job; wherever 
not organized, organize at once. 


For Sale—A one-half interest in a small foundry 
and machine shop in Michigan; it is doing a busi- 
ness the full capacity of shop ; saw-mill and steam- 
boat work principally; in a good location for manu- 
facturing, and a good chance for some man or men 
who wishes to engage in this business. Address 


from week to week. 








Antimony—Hallett’s, 7i4c. ; Cookson’s, 87. 
Copper—Arizona brands, 9%;c. to 10c.; Baltimore, W. M., AM. MACHINIST. 
9.40c. 
Spelter—Refined, 5%c. to 6c. 
Tin—Jobbing lots of Banca have sold at 23c. to BRADLEY'S HEATING FORGES 
23c.; Straits and Malacca, 22.65c. 8 
ol 
a 
al, .f 
*WANTED# | -; 


“ Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Jor the ensuing week's 


dane, 

Wanted—Two or three first-class machinists; 
planer hands preferred. Address Simonds Rolling 
Mch. Co., Fitchburg, Mass. 

A man with theoret. and practical experience 
wishes situation as designer or foreman of drawing 
room. Address M. E., AM. MACHINIST 

Machinery salesman wants position; 


/ ESTABLISHED 





For Hard Coal or Coke. Indispensable in all shops 
to keep Bradley's Cushioned Hammers and 
nen fully employed and reduces cost of production 


thoroughly 





posted on engines, wood and iron-working m’chy 
and supplies. Address A. Ff, D., AM. MACHINIST. a UPRICHT 
A machinist and engineer desires position to 
repair engines, machinery, ete.; 15 years’ experi- CUSHIONED 
Address Millwright, 





ence; first-class references. 
AM. MACHINIST. 

Wanted—Position as salesman, draftsman or 
erecting engineer; thoroughly familiar with steam 
machinery and transmissien of power. Address 
H. D., AM. MACHINIST. 

Wanted —A position as foreman by first-class 
foundryman; had 20 years’ experience as foreman 
on all kinds of heavy machinery; best reference. 
Address Experience, AM. MACHINIST. 

Foreman for machine shop employing 20 to 30 
men, building engines and general machinery: 
must be competent and strictly sober: state wages 
expected. Address Box 27, AM. MACHINIST. 

First-class machinist desires situation as foreman 
or salesman for wood-working machinery; manu- 
facturer fifteen years’ experience, four as foreman; 
first-class references. Address F. & 8S., AM. MACH. 

A mechanical engineer and superintendent of 
long experience with steam and hydraulics, and 
general heavy machine work, Is open for engage- 
ment; reference if required. Address D. E. H., 






HELVE 
HAMMER 


Combines all the 
best elements es- 
P sential in a first 
class Hammer. 

> Has more good 
points, does 
more and | 
better work 
and — costs 
less for re- 
pairs than 


Established 
1832. 





Sanden by its competi 


any other Hammer inthe World. 


BRADLEY& CO. Syracuse, N.Y. 











May 7, 


MACHINIST 1887 


THE DEANE STEAM PUMP CO.,.Holyoke, Mass. 
BUILD AND 


Steam Pumping 


MACHINERY. 
TRAVERSE SHAPERS. 


15 inch stroke x 27 inch Traverse. 

20 66 “ce x60 “6 6 
‘ 30 66 66 x72 * 6s 

As noted above, we build 3 sizes of Traverse Shapers and can make the beds any desired length to 

suit special work. They are all stiff solid tools with a very deep bed. The two larger sizes have eact 
2 tables, a large heavy graduated swivel vise and automatic, vertical. angular and horizontal feed 
The circular arbor also has indepe ndent feed. Screws and shafts are of steel and bearings are of hard 
bronze. The rack gear and pinion and other small gears are of steel. Our illustrated catalogue gives ful! 
description, and we shall be pleased to send them to those who are interested. 


THE HENDEY MACHINE CO, 7?"2sx¢7°™ 


THE WESTINGHOUSE AUTOMATIC ENGINE. 


Prices Reduced. 








AW AL (Aeue Nn IR. 
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THE WESTINGHOUSE MACHINE CO., PITTSBURGH, PA. 


Sales Department for the United inp conducted by 


WESTINGHOUSE. CHURCH, KERR & Co., D. A. TOMPKINS & CO., Charlotte, N C 
17 Cortlandt St., Y. Hamilton Building x, Pittsburgh, Pa Ron Kk . T MIDDLETON, Mobile, Ala : 
FAIRBANKS, MORSE & CO , Chicago, Ill. H. DUDLEY COLEMAN, New Orleans 


La 
KEATING IMPLEMENT & MACHINE CO 
IRON BAY MANUFACTURING CO, 


ay cea £90.. St. Louis, Mo. 
ARKE & I San France isco, C 


9, A ‘al. Dallas, Tex, 
U Tal «& MON TANA MACHINERY r ve) 


a) ry 
, Salt Lake, Utah. farque oe ee 





AM. MACHINIST. 

Wanted—Situation as foundry foreman by a prac- | 
tical foundryman, who has had years of experience 
in machinery foundry as foreman, and thoroughly 
understands the business; can furnish the best of | 
references. Address Foundryman, AM. MACHINIST. 

Wanted— A man to takecharge of fhe office work, 
correspondence, advertising, etc., connected with 
the manufacture of steam-heating apparatus; a 
young man preferred, but must be experienced, | 
active and intelligent. Address Progress, AM. 
MACHINIST. 

Wanted—An experienced practical steam-heat- 
ing man; One competent to estimate and superin- 
tend all classes of work; would not object to en- 
gaging a man who has a first-class boiler, and 
arranging for its manufacture. Address Progress, 
AM. MACHINIST. 

Wanted — Superintendent for an _ established 
manufactory in Western New York; must be 
familiar with modern methods and capable of 
introducing them; must understand how to handles 
men, and be otherwise thoroughly competent. 
Address Progress, AM. MACHINIST. 

Foreman wanted; experienced, first-class ma- 
chinist, thoroughly familiar with modern tools and 
appliances, to superintend the construction of high- 
speed automatic engines; must have ten to fifteen 
thousand cash to take an interest in well-estab- 
lished and profitable business. Address Box 18, 
AM. MACHINIST. 

We desire the services of a thoroughly competent 
man to take the place of our present secretary, 
who is obliged to retire on account of ill-health, 
and to assist in general management; experience 
and first-class business qualifications will be re 
quired, and to the right person excellent induce- 
ments will be offered. Great Western Mfg. Co., 
mill furnishers and man’f’rs of general machinery, 
Leavenworth, Kansas. 





THE BROWN HAMMER 
STRIKES A BLOW WITH 

Double the Velocity That it Raises the Hammer. 

A NEW MOVEMENT! SEND FOR DESCRIPTION. 

KNOWLTON MFG. CO., KING ST., ROCKFORD, LLL. 











GUILD & GARRISON, 


BROOKLYN, N. Y¥. 
STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS. 











SEND FOR CATALOGUE. 

















}+ MISCELLANEOUS WANTS. + 
Advertisements wili be inserted under this head at 
35 cents per line, each insertion. 






Crescent Boiler Tube Expander; second to none, 
price in reach of all. Crescent Mfg. Co.,Cleveland,O. 
The Crescent Link Belt Coupling; something 
new; sample free. Crescent Mfg. Co.,Cleveland,O. 
Light mach’y of all kinds built at short notice 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 


Sewing machine, gun manufacturers and others 
desiring to manufacture machines or parts, please 
address Box 28, AM. MACHINIST. ’ 


GEO. F. BLAKE MANF’G. CO. 


= 4 VILDERS e VERY VARIETY 
OF OF 


ONE-HALF TIME * 
and LABOR saved by using 
this solid, strong, dvrable, 
firm-bold,quick working Lever 
(Not Serew) Vise. Has improved Taper- 
S Vipe and other attachments. Sold by 
the trade. Send for circular 

TOWER & LYON, 
95 Chambers Street, New York. 

Successors to MELVIN STEPHENS, 
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‘95 & 97 LIBERTY ST., 131 FEDERAL 87. 
NEW YORK. BOSTON. 


wo ENGINES ASPECLALTY 



















WATER WORKS PUMPI NG 


THE M. T. DAVIDSON IMPROVED STEAM PUMP. 
weve Bavioson Steam Pump Cowrany. 
WARRANTED BEST PUMP 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFEICE, 51 OLIVER STREET, BOSTON, MASS. 








“MADE FOR ALL 
SITUATIONS. 





THE CELEBRATED 


HEALD & SISCO CENTRIFUGAL PUMPS 


Vertical and Horizontal. 


SEBASTIAN, MAY & C0.’S 


Improved Screw Cutting 


power LATHES. 





Catalogue 
Presses and Machinists Tools| 
8 and Supplies mailed on appli- 


of Lathes, Drill! 


cation. Lathes on Trial. 


167 W. Second St., CINCINNATI, 0 


OIL CUPS 


For Engines, Shafting, &o , 
I Illustrated Catalogue hn 
J.B. LONERGAN & CO. 

Philadelphia, Penna. 


MARK; 


YOUR 


D\ TOOLS! 


With steel Stamps, 


SAVE TIME AND 
EXPENSE. 















22 CORTLANDT ST., NEW YORK. 
In Writing, Mention this Paper, 





COO. os OO., 





T SHRIVER & Co's 
IRON 


FOUNDRY, 


333 
East 56th St., 


NEW YORK. 





M'F R ») BY IN &k 
HOGGSON & 
ey st 1849 


Contracts Solicited 
for Machinery Cast- 
ings inregularsupply. 


A 
BETTS MACHINE COMP’Y, 


WILMINGTON, DEL., 
MAKERS OF 


Metal- working Machine Tools 


oF 


Send for Cata 
logue of Stamps, 
Chucks, &c. 








SUPERIOR QUALITY 
FOR USE IN 


MACHINE AND RAILWAY SHOPS. 
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AMERICAN 


NICHOLSON FILE COMPANY, Sole Mfrs. of 





PEE 


FILES and RASPS Having the Increment Cut, also, FILERS’ 


TOOLS and SPECIALTIES. 


The above illustration represents a device in which files may be held for service in surface filing, and while in this couditéon 


{1EADILY SPRUNG, in order to give at the will of the ope rator, more or less convexity to the working face of the file. 
‘belly” to file sides, and in fact renders great service by enabling thy 


way with unnsual care to obtain atrue convexity or‘ 
perator to utilize the file to its full capacity. 


It does 


SURFACE FILE HOLDER No. 4, Adapted to Hold Files 12, 13 14 in. Long. 


“ « 5, “ 


MANUFACTORY AND OFFICE - 


bi 14, 15, 16 


a PROVIDENCE, R. I., U. 8. A. 





THE HANCOCK INSPIRATOR. 





THE STANDARD 





» BOILER FEEDER FOR ALL CLASSES 


OF BOILERS. 





OVER 85,000 IN USE. 
Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO 








ews 2 Om, 33 INDIA WHARF, BOSTON, MASS. 








Sole 





AUTOMATIC 


merase NJ ECTO Ik 


*Tnvaluable 
Stationary Boilers of all kinds 
very difficult to break 
immediately after interruption to feed from any cause.” 


for use in 


SEND FOR CATALOCUE. 


Manufacturers in the 


Portable Marine 
Water supply | 
automatically, 


Traction, Farm, 
No handles required. 
Capability of re-starting 


RELIAGLE AND CHEAP. 


United States and Canada, 


NATHAN MANUFACTURING CO. | 


92 & 94 LIBERTY ST., - - - 


NEW YORK. | 





ROOTS’ NEW ACME HAND - BLOWER, 


For Blacksmiths, etc. Slow Speed. Positive Blast. Is Durable 
Compact and Cheap, also Portable Forges, Tuyere [rons 
and Foundry Blowers. 


fa) 
a 
Es i 
Aas 
= = 
a ~ 
qm 
gr 
6 4 
ao 4 
“> 
a 
a 
~ 


ng Ags 


’ 
a 


CONNERSVILLE, IND. 


5, 5. TOWNSEND, Gen, Agt. 


COOKE & CO,, Sell 
Please Mention This Paper. 


P.H & F.M. ROOTS, Mfrs. ° 
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L. §. STARRETT, 
Manufacturer of } 


4FINE TOOLS 


ATHOL, MASS. 
ND FOR FUI LL LIST. 


7. lat Plbululuhs KI 




















SEN 





Important to Moulders, Founders, Pat- 
tern Makers, Metal Workers, Etc. 


We have just compiled a very Complete List 
of Recent and Standard Works on Electro-Metal 
lurgy, Moulding, Founding, Pattern Making, Metal 
Working, ete., which we will be 


by mail, postage paid, to any one who will apply. 


glad to send free | 


$2" Our Catalogue of Practical and Scientific Books, | 


whole cove) 


%6 pages, Svo, and our other Catalogues, the 
applied to the Arts, 
of postage ta any one in 


UAATESS 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 


S10 Walnut Street, Pa, 


ing every branch of Science sent free 


and rree any part o/ the world 


who will furnish his 





Philadelphia, 
—OUR— 


cower (Galelogue of Tools 


and Supplies sent freeto any address on receipt of Ten Cents | 


in Stamps (for postage), 
CHAS. A. STRELINGER & C0, “see? Detroit. Mick 





UNIVERSAL RADIAL” 


RADIAL DRILLING MACHINES 


(= == THREE DESIGNS. SIX SIZES 


=z(MBODY ALL DESIRABLE FEATURES 


aca > PRIGESSAS0 8 UPWARD 
ore cS UNIVERSAL RADIAL DRILL C0 


CINCINNATI 








BEMENT, MILES & 00. 


agp inp te PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 





RAILROAD SHOPS, 
LOCOMOTIVE AND 
CAR BUILDERS, 
MACHINE 
SHOPS, 
ROLLING MILLS, 
STEAM FORCES, 
SHIP YARDS, 
BOILER 
SHOPS, 
BRIDCE WORKS, 
ETC. 

















SHEPARD’S NEW $60 
SCREW-CUTTING FOOT LATHE 


a nines 

Foot and Power Lathes, Dril} 
Presses,Scroll-saw Attachments, 
Gaucks, Mandrels, Twist Drills, 
Dogs, ‘alipers, etc, 

Lathes on trial. Lathes on 
payment. 

Send for catalogue of Outfits 
for Amateurs or Artisans. 


Address, H.L. SHEPARD, Agent, 


CHALLENGE OPEN TOP mt Ti 


Pronounced by practical men, after 
to be the best ever invented. 


Gap Lathe, $12, 











> using 





Sold by all bber sin New York, 





ELGER & ELGER, 


19 BROADWAY 
NEW YORK, 





MACHINIST 


11 





REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG. 


Cc. Ww. 





a8 - INCE. 90.00 Ly INCH. PRICB 
a Se ved eee: OLS 
i» ae eee hee 70 11 a 
Se 8...., Pitiesy. aa 2 ae 
S26 4.....8 ‘ 13....814.... 1.80 
be 5..... 14 Oo h..4..0888 
=A I-¥ Bi wer - = 05 15....444.... 2.% 
eg | 95 16....5  ... 3. 
Ss ee. ee ee ee eee 
aD 9058 O 3.2.8 1... BO 
& 1Set to2in. 7.80 Full Set....31.1@ 


LeCOUNT, South Norwalk, Conn. 





and | 





| formation of 
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a es 








phn Sete 4% 
2HIS is the perfected form of portable Roofing, manufactured by us 
for the past twenty-seven years, and is now in use upon roofs of 


Factories, Foundries, Cotton Gins, ¢ 
Cars, Steamboat Decks, ete. 


Chemical Works, Railroad Bridges, 


, inall parts of the world. 


Supplied ready for use, in rolls containing 200 square feet, and weighs 
with Asbestos Roof Coating, about 85 pounds to 100 square feet. 
Is adapted for fll climates and can be readily applied by unskilled 


vorkmen. 


Samples and Descriptive Price List free by mail. 


H. W. JOHNS MANUFACTURING CO., 


SOLE MANUFACTURERS OF 
H.W. Johns’ Fire and Water-Proof Asbestos Sheathing, Building Felt, 


Asbestos Steam Packings, Boiler Coverings, Liquid Paints, Fire 


-Proof Paints, etc. 


VULCABESTON. Moulded Piston-Rod Packing, Rings, Gaskets, Sheet Packing, ete. 


Established 1858. 87 MAIDEN LANE, NEW YORK. 


CHICAGO, * PHILADELPHIA. 
: LONDON. 





HALL 


DUPLEX PISTON PUMP 


91 LIBERTY 


Efficient. 


HALL STEAM PUMP C0., 


ST., NEW YORK. 











Leite 
Kruse & Barker, Milwaukee, Wis , 
San Francisco; 
& Co, 

Goodwin 


For Sale 





at 
Factory 
Prices 
by 
A, Aller, New York; S.C Sightingsle & Childs, Boston ; Henry i. 
Snell. Philade poe Phe Bell & Co., ¢ Ona es Shaw, Ken 
dall & Co., Toledo; Geo W psd mn & Co, Cleveland; N.O. Nel 
son Mfg. Co, St. Louis and Kansas City, Mo; Goulds & Austin 
Chicago; Ken v& trie ree Machinery Co.. Derver, Col; Sheriff 
& Ashworth, Pittsburgh, Pa Jos. Baur, Manistee, Mich.; Jas 
lenks & Co., Detroit, Mich ; Wickes Bros., East Saginaw; Adolf 


F Osborne & Co., St. Paul, Minn.; 
Joshua Hendy Machine Works, 
Fivun & Emrich. Baltimore, Md.; Forbes Liddell 
Bailey & Lebby, Charleston, 8. C.; OLB 
vlumbus Supply Co., Columbus, O, 


It. Grand Rapids; E 


Montgomery 6 
Norf a ( 








DROP FORGING 


(IRON AND STEEL) 


TO ORDBR AT LOW PRICES. 


BRADLEY & PIERSON MFG. CO., 


MADE 


Foot of CLAY 


NEW AND VALUABLE WORKS 


“GEARING, BELTS AND PULLEYS. 


AT reatine on Toothed Gearing. 
Cont: tining complete instructions of 
signing, Drawing and Constructing 
Bevel Wheels, Lantern 
Gear, Worms, ete., and the proper 
Tooth Protiles For the 
Pattern Makers, Draftsmen, 
Schools, ete. W ith 
12imo, 


STREET, NEWARK, N. « 





De- 
Spur 
‘heels Gear, 
serew 
use 
of Machinists, 
Designers, Scientific 
many plates By J. Howard Cromwe I. 
cloth, 1.50. 

“We believe Mr Cromwell has accomplished 
good work in bringing together in this volume a 


great deal of information, only to be found by 
searching Many works, and by adding the results 
of his own experience in the field of 1echanical 
engineering.” American Machinist. 
“Mr. Cromwell adopts the style of giving a 
formula, then the rule based on it, followed by 
examples worked outa method which at once 


makes the author’s meaning clear, and enables the 

reader to follow him closely \n index and a table 

of contents render the work comple te 
English Me 


on Belts and Pulleys. 


hank 


A Treatise 


Embracing full explanations of Funda- 
mental Principles; proper Disposition of 
Pulleys; Rules for determining widths of 


leather and vuleanized rubber belts, and belts 
running over covered pulleys ; Strength and 
Proportions of Pulleys, Drums, ete. Together 
with the principles and necessary rules for 
Rope Gearing and transmission of power by 
means of Metallic Cables. By J. Howard 
Cromwell, Ph. B., Author of ‘ A ‘Treatise on 
Toothed Gearing.” 12mo, cloth, $1.50. 
“The work shows evidence of careful prepara- 
tion and of complete knowledge of the subject.’ 
Van Nostran ’s Magazine. 
very complete and comprehensive 
is worthy of the attention of all 


‘This is a 
treatise, and 


mechanics.’ &c. National Car Builder 
“This volume is a valuable contribution to the 

literature of the subject, and should be carefully 

ey d by the mill engineer or master mechanic 
& : Scientific American 


PUBLISHED AND FoR SALE 


JOHN WILEY & SONS, 


ASTOR PLACE, NEW YORK. 


Vailed an da prep aid on the receipt of the 


pru €. 


| 


Worcester, Mass. 


W. C. YOUNG & C Sy Manufacturers of 
Engine Lathes, Hand Lathes, 


FOOT POWER LATHES. SLIDE RESTS, Ete 


UNION STONE COMPANY, 


38 & 40 Hawiey St,, 
ee eas MA Ss. 





FOR BELTS 


1% in. W ide. 


Wooden 
Polishing 
Wheels, 
All Sizes 
to Order. 





Wooden Wheel Polishing Machine and Floor Belt 
Attachment combined. Can furnish either separ- 
ately, if desired. 


wadless Polishing Belts made to Order of any Length and Width. 





-——— SEND FOR CATALOGUE. ~<~* 


nna ae 


Pumping Engine 


— FOR—— 


WATER WORKS 


OVER 











100,000,000 DUTY 


—CGUARANTEED— 


SEND FOR REC D NTL Y Asst ED PAMPHLET 


HENRY R. WORTHINGTON 


NEW YORK CITY. 


























AMERICAN 





MACHINIST 





iii ae 
“HARRISON SAFETY BOER WEES 


Gg 











TEA 33 A VALUABLE BOOK for EVERY 
STEAM USER AND ENGINEER 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers cf 


WATER-TUBE BOILERS, 


St., GLASGOW. 30 Cortlandt St., NEW YORK, 





107 Hope 
eOGey on BOILER | (© SEE THE IMPROVEMENTS IN STEAM 


BOILERS, BOILER FRONTS, 
BOILER FURNACES, AND 
FEED WATER eee 

Z\ MADE AT THESE WOR 
=| BEFORE BUYING STEAM. 
PLANT. SEND FOR HISTO- 
RIES OF STEAM BOILERS 
amG AND FFED WATER HEATERS 
: (FREE) ON MENTIONING THIS 


WM. LOWE. 




















se fe yERY TESA : 
LINE 0 IN Sto¢ 
Sram ‘BoiteRs cane py A IMMEDIATE. DELIVERY. : 








Vulcabeston, is composed of asbestos combined with water and 
acid proof materials vulcanized and compressed. 

It is superior to any other known material on account of its 
permanent resistance to heat and immunity from injury by acids, 
gases, ete., and is therefore invaluable for a variety of purposes. It 
ean le made in any desired form. At present we are prepare. J to 
supply Soft, Medium, and Hard Surer Packina, all thicknesses s, in 
sheets 40x40 inches, Moutpip Piston-Rop Packina, Movunpep Piston 
Packina, GASKETS, Rina Fiance Packines, Wasuers, ete. 


Samples and Descriptive Price Lists free by mail. 


H. W. JOHNS MANUFACTURING CoO., 


SOLE MANUFACTURERS OF 
H.W Johns’ Fire and Water-Proof Asbestos Sheathing and Building Feit, 
Asbestos Roofing and Roof Paints, Asbestos Steam Packings, Boiler Coverings, 
Liquid Paints, Fire-Proof Paints, etc. 


87 MAIDEN LANE. NEW YORK. “™!CAG0; Fu 
LATHES, ECONOMICAL STEAM BOILERS 


PLANERS, Pond Engineering Co. **e°" 
DRILLS, | 55 


EMERY WHEEL TOOL GRINDER. 
STYLES 


Established 1858. LADE LPHIA. 





SEND FOR 
PRICES, 





SPRINGFIELD 


aN GLUESEMERY 

















p> SLOTTERS, » 12s Wan 
bet ml 0. 
Ete. a a Ras 
WRITE field, 
NEW HAVEN MANUFAC’G C0. Sastented Cleedien —— 
New Haven, Conn. —. ag 
BL THB ONLY penruor: of 
f—™» 52% 
~—— BUFFALO 8] 












| BOILER rok, 
| = Forges, SHELL AARIN 





The Lightest, Strongest, 

Most Durable, Easie st | | 

~ Working, and in every way | 
THE BEST 


DRILLING 
MACHINE. 


SEND FOR CUT AND DESCRIPTION, 


Buffalo Forge Co. THOS. H. DALLETT & CO., 


BUFFALO, N.¥. 600N, 13th St., PHILADELPHIA, Pa. 


Portable Forge Made. | 








May 7, 1887 


IMPORTANT T0 USERS OF VALVES. 





Owing to the popularity the JENKINS BROS. VALVES have attained, the market has be 
subjected to BASE [IMITATIONS 

One important defect in the imitations referred to is insuffictent opening for inlet of steam or F) 
thereby checking the flow. Purchasers of Valves should be careful to know that they are of capac 
suited to size of pipe to which the Valves are to be attached, All Valves manufactured by 


Jenkins Bros. are Warranted Full Opening. 
JENKINS BROS., 71 John St., N. Y.; | 105 Milk St., Boston; 13 So. Fourth St., Phils 


TN GHUGK C0, , temo Onsds Steam Engine & Foundry Co, QUEIDA, WY, 


Manufacturers of all kinds of 


LA TH En» DRILL 


( H [| ( KS. Under Westcott’s Patent. 


Send for Catalogue, — + 
William Barker & Co. 


Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 
N'rCulvert, Cincinnati, 0- 








“Capacity ity L ittle Giant Improved. 
No ° coenae holds 0 to ha h. 
et Oto lk 

Oto 5Z 


eecces \ AAT TLE Gta 
. 


; Otol sd \MPROV 
i séease . een 








ESTABLISHED 1851, 


The Horton Lathe Chuck. 


Send for circulars and 
prices. 








JoorrinateicutonD syRACUSE.N.Y 3 


Re weenie Re 
MACHINISTS’ SCALES, 


Patent End Graduation. 
We invite comparison for accuracy with all others, 
Every Scale Guaranteed. Send for List. 


COFFIN & LEIGHTON, SYRACUSE, N. Y THE E. HORTON & SON CO. 


_ Canal St., Windsor Locks, Conn.,U.S. A. 


A Complete Cutting-off Machine, $4.00 
AND 


Larger ones which cut to 2 in. $8. 00 
SENT ON TRIAL. 
SPROCKET WHEELS, 
LINK-BELT MACHINERY CO. 


op : @ Gor. Wc ke) 


















Tap Drill 
Gauges 


t Drill Presses, 


STERLING ELLIOTT, Newton, Mass. 


“CUSHMAN” CHUCKS 


New Yorn MINNEAPOLIS 


Burr & Dodge, 125 N. Sth St, Phila. 




































1) MT 
isa) 
Are guaranteed to be right in all respects. Ask to 3 Hii EEN at 
see them at your dealers, or write direct to the ¢ - \\ | i 
factory. Respectfully, fe) 8 n HARDE sa | 
BR *2 l 
THE CUSHMAN CHUCK CO., .2 .S7EEL SQUARES| | 
HARTFORD. CONN. : ‘2 and other HAM 
> & Fine Toois, Wa 
+ % O Manufactured by | } 
Q ATHOL, MASS. OI 
0) i 
ae A 
Will not Warp. | fH ~ Ww 
Will not Saou off at the ends. a 8 | F 
Will give absolutely 70% air space. 4 0 iy 3 < 
Will give uniform combustion of fuel. 3 Z = 
Send for Circular and Price List to 72) aA a 
ALEXANDER ‘TRAUD, 2) Q 
EAST FERRY yt ae TRON WORKS, —G 
NEWARK, py = 








WHY THIS IS PUT HERE! 


Wa 
For the reason that if you are iy 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 


fe THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
“aw More Efficient, Simple, Durable, and more Ego onomical, moth as to running 
expenses and repairs, than any other Steam Pump. 
Call or write for our new 96 page Illustrate 2 os sscriptive Book containing Full ~~ Reduced Net 
Prices, and hundreds of A-1 Testimonials. Mailed Free. 


PULSOMETER STEAM PUMP Co., 83 JOHN STREET, N. Y. 














Joints made absolutely tight and durable by pat.corrugated 


COPPER GASKETS 


Furnished in all I] shapes and nize sizes = for i PIPES, 


Price “List and jaa in, 


U.S.MINERAL WOOLCO., 22 Cortland St.,N.Y. 











Established in 1874. 


CLEVELAND TWIST DRILL C0. 


FRICTION CLUTCH PULLEYS AND 


CUT-OFF COUPLINGS. 
The Almond Coupling 


JAS. HUNTER & SON, 
North Adams, Mass. 
A a aiaae 


fd JUarter turn belts and 
bevel gears. 


7. R. ALMOND, Mfr., 
83 & 85 Washington Strevt 


and 26 West Street, Cleveland, 0 
a "base Street, New York. 
85 Queen Victoria St., London, Eng. 











J. WENDELL COLE, M. E. 


Manager of pesieeneedin 
Southern Lake regions and the 
Northwest for 
DETROIT EMERY WHEEL CO. 
Address, Box 84, Columbus, O., or 
P. O. Box 152 Chicago. 


NOoOIsSEL Ess. 








BROOKLYN, N. Y. Hart’s Corundum-Emery Wheels. 





iia oni 





*) €74 eee. 


way 


2 42 











cS moe FS Eaw:? 
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Morse Twist Drill and Machine Company, New 2eafera, Mass 
Morse Patent Straight-Lip Increase Twist Drills, 


Manufacturers of 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


STEEL BALLS 


FOR ANTI-FRICTION BEARINGS, 
OF BEST CAST STEEL. 
TARDENED, GROUND & BURNISHED, 
8-16’ to 3” Diameter. 

Samples and Prices on application. 
SIMONDS ROLLINC-MACHINE CO., 
FITCHBURC, MASS. 


BEVEL GEARS, 


Cut Theoretically Correct. 


For particulars and estimates apply to 


BREHMER BROS. 
‘ Machinists, 
440 N. 12th St,, Philadelphia, Pa. 


ACHINER 
For Reducing and Peinting Wire, 


Especially - “y to pointing wire rods apd 
wire for drawing. 



























——-- 5 


For Machines or information, address the 
manufacturer. 

NGINE Lathes, Hand Lathes, Foot. Lathes, Upright Dritls 

S. W.GOODYEAR Waterbury, Ct. ©, ,and sitting itachines. “Agents, MANNING, MAXWELL 

















TRAUTWINE’S 


CIVIL ENGINEER’S POCKET-BOOK. 


* Be yond all question THE BEST practical manual for the enginee r that has ever 
appe: ared.”—GEORGE L. VosE, C. E., in “Manual for Railroad Engineers.” 


RAILROAD CURVES. EARTHWORK, Measurement and cost of. 
JOHN WILEY & SONS, NEw YorK. E, & F, N. SPON, Lonpon, 








PATENT 


PLANER ad SURFACE GAUGE. 


Anaccurately graduated gauge 
by whieh planerand other tools 
can be quickly set at any height 
from the table or the work. Is 
also a convenient surface gauge. 
$3.75 each. 

ARTEUR B, PHILLIPS, Manufacturer, 


WHITMAN, MASS, 


THE BEST BOILER 
FEEDER KNOWN. 
Not liable to get out of 
order. Will lift water 25 
feet. Always delivers 
“~y Water hot to the boiler. 
y Will start when it is hot 
Will feed water through 
a heater. Manufactured 
and for sale by. 





AMERICAN MACHINIST 





JAMES JENKS & CO, 





Detroit, Mich. 


PRIGHT DRILLS 








CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 lbs.) 
DOWN, ANGULAR AND CROSS-FEED, 
TO PLANE 12x16x15. 


THE R. A. BELDEN 00,, DANBURY, OT. 











A SPECIALTY. | 
ALL SIZES | 








——-— WITH— 


Patent Quick Retum 





Ta ae 


feoteeuer MACHINERY 


PRESSES, 
PUMPS, 
PUNCHES, 
ACCUMULATORS, 


JACKS, 
VALVES, 

FITTINGS, 

Vault Elevators, 


















" Ta 


By 2. Watson & Stillman, 
mee 204-210E. 43d St., N.Y. 


PRESS, &8.  Cirenlar size, 88. 

“ff FR IN Newspaper size, 844, Type- eo 
ting easy; printed directions, Sen¢ 

“| Qs our Wi: stamps ‘tor Catalogue of Pre BSCS, 


Type, Cards, ete., to Factory. 
“ai CAR KELSEY & C€O., Meriden, Conn. 








D.. SAUNDERS! SONS 


ANUFAC 1 “X &S OF THE ORIGINAL 
TRADE 





MARK. 


* 
Pipe Cutting fea chin 


BEW ae OF me anal 
TEAM AND without our Trade-mar 


STEAM AND GAS-FITTERS’ HAND TOOLS, 
Pipe Cutting and Threading Machines, 
for Pipe Mill U " 6 Specialty. 
3end for Circulars. NKERS. N. Y. 


W ALKER’S TOOL HOLDER. 


For holding drills and reamers for 
lathe work. Prevents breaking or slip 
ping. Can also be used for drilling and 

reaming holes by hand. and for reaming 

‘ 10les under drill presses,ete. 
Made with double handle, 
when required. 


P, BLAISDELL & CO. 


Seti | of 


Machinists’ Tools, 


WORCESTER, MASS. 
THE 


New Howe Mtb, Co 


BRIDGEPORT, CONN. 
Mfrs. of Sewing Machines 
Light and Medium Weight 
















WALKER MFC. co., 
CLEVELAND, OHIO. 


Marcus Ruta ENBURG 





Graylron Castings 
Serre. ECR CAL APPLANCES ay 
Mame OSS Ecc Won, 


64W.3i 


Sei satan Ouio. 





Correspondence Solicited 





HILLES & JONES, 


WILMINGTON, DEL. 


PUNCHES & (HEARS 


Improved 
A Horizontal 
FULL Punches. 
LINE OF 





BOILER -SHOP TOOLS. 






















—AND— 
Latest Improvements, 
Pf For Catalogues 
and Prices, 
address, 





CINCINNATI, O. 


w000- WORKING MACHINERY 


For Planing Mills, Furni- 
ture, Chair and Cabinet 

F; ‘actories, ‘abinet Work 

and General Wood-Work 
ing. Send Stamp for Il- 
lustrated Catalogue to 


Rollstone Machine Co. 
45 WATER ST., 
FITCHBURG, MASS. 


L. W. Pond Machine Co. 
Manufacturers of and dealers in 
Iron Working Machinery, 


IMPROVED 


RON PLANERS <8 


A Specialty. ‘a. 
140 Union St., we = 















WORCESTER, 
MASS. 





For Hand and Power, 
6”, 8’ and 10” Stroke. 


Adapted to all Classes of Work 
to their capacity. 


CIRCULARS FURNISHED. 


BOYNTON & PLUMMER, 


Worcester, Mass, 





rere Grease 


FOR CEARS. 





Joseph Dixon Crucible Ce. 


JERSEY CITY, N. J 









PROKS PAT. JOROP PRK Ss. } 


BEECHER & PECK, CONN, 


DROP FORGINGS o6:708 


BEECHER & PECK, NEW HAVEN CONN. 








VIEW OF FACTORY, BRIDGEPORT, CONN. 


The Eaton, Cole & Burnham Co,, 


82 & 84 FULTON STREET, NEW YORK. 
Manufacturers of 
PIPE CUTTING and 

THREADING MACHINES, 

Operated by Hand or Power. 

EFrTrrin Gs, 
VALVES, PIPE, PIPE TOOrS, 
and all styles of 
Iron and Brass Goods 
For STEAM, WATER and GAS, 





e.. ae oa os ‘8 = 
x > 
a al 
a 3 
3 7 = 
3 z, 
< = Section of Copper-Wire-Sewed Light Double Belting, speci: ny Bee antes d Sue 
é & on come pulleys and other hard places. Manufactured by the PACE B 
“4 oncord, N.H. Also manufacturers of Staple and Special Grades of S rh te r Se bo 
FERC YULE> and the ** HERCULES’? Lacing. Send for Catalogue No. 2. 





IS A NATURAL 
Unlike the 
manufactured 


PRODUCT 





TAKEN 


FROM OUR OWN MINES, 








products here- 
tofore offered. 


FLUOR|-— 
We guarantee 


to purify the 











6 cae a SPAR The 


directions are followed, or ask no pay. 





and Zzperionce of Users. 


reular, Prices Only 8 or 10 
B t FOUNDRY Ibs. per ton cf 
F LU X iron. Will more 

than pay for 


iron required 
> itself in keeping cupola clean. 











EVANSVILLE LEAD & SPAR MINING CO., Succes’rs to B. Burbank & C0., EVANSVILLE, IND. 








REID" 3°e LIGHTNING SPECIALLY DESIGNED FOR 
RACE LIGHT BORING She DRIVING &¢ 
















> NICKEL PLAT 
ROSEWOOD 





am Nes? 2.75 


POST PA 0. A.H.REID. 


1635 BARKERST.PHILA, Agents Wanted. 





Selden § Patent Packings 


agineers for 
Steam and Bytreatic Use, 





Randolph Brandt 38 Cortlandt St., N. Y. 


SMITH PAPER CO.,, 
Manufacturers of Book, News and Manila Paper, 
LEE, MASS. 


Recommended by Leading Sir: 


Your esteemed favor of 2disat hand, As tothe Sel 
den’s Round Packing, the best testimonial as to its value, 
ee in the fact of the long 


continued and large purchases of it which we have made. 
Made either with or We consider it the best thing of its kind we have so far 
without Rubber Core. tried, Yours, 


SMITH PAPER CO 





Philadeiphia, Pa. 


FOR HAND OR POWER. 
PANCOAST & MAULE, 





Mention this paper and write 


Don’t you have sufficient Pipe- 
us for particulars. 


Work about your Mill, Factory, 





for itself, providing it could be 


“ECLIPSE” Pipe-Cutting Machines 
or Shops to make a powerful, 
convenient and very compact 
Pipe-Cutting Machine soon pay 
had at a moderate pvice? 





Made in Three Sizes, Cutting Pipes % to 6 inch. 


8. Ashton Hand Hand’s Twist Drill 













Mfg. Co., Grinding Attachment. 
enohkenama Readily attached 
a toany grindstone, 


emery or cutter- 
grinder. Grinds 
right and left 
hand drills from 
86" diam. down 
to smallest sizes 


PRICE, 





USE THE AQ (ZZ07/7 


Psst Fyulid 
| FOR Cae PUMPS | 
Address, MASON RECULATOR CO. 


22 Central Street, Boston, Mass, 
. 





BENDING BOLLS, 








OFFICE AND 


WILLIAM SELLERS & CO. 1NG0RPORATED: 


IMPROVED MACHINE TOOLS rok workinc IRON AND STEEL 


STEAM HAMMERS, PUNCHES and SHEARS, 


SHAPTING, PULLEYS, HANGERS, COUPLINGS, Ete 


Improved Pere Oe for Feeding Boilers. 


PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO 


AMERICAN 


Engineers and Manufacturers of 


LATHES, PLANERS, 
BORING and TURNING MILLS, 
DRILL and TOOL GRINDERS, Ete., Ete. 


WORKS, PHILADELPHIA. PENN. 





TH 


Twin, 





Double, Single, Angle- 
Bar, Gang, 


Gate, Multiple, Belt an 
Steam-Driven 


Punches and Shears 


Over 300 Sizes. 


Power Cushioned Hammer, 


Send for new ; Catalogue. 


Hamilton, 


OHIO. 


LANG Alls TATTER Oo. 


Horizontal, 
Boiler, ere, 


ALSO, 





Ste 
ing 





Portable Cylinder Boring Machine, 


makes and sizes of Steam Engine Cylinders, Pumps, 


Machines made any size re ase fa A ae Lathe Bars 
made with self-feed. 
on application, 


PEDRICK & AYER, - 


For boring IN THEIR PRESENT POSITIONS all 


am Hammers, Air Compressors, Mining and Hoist- 
Engines, Heavy Housings, Large Wheels, etc. 


4a3~ Circulars with full description 


Philadelphia, Pa. 





E. A.W 


in our shop. 
for work 
Planer. 


It gr: 





75 Laurei St.,-Philadelphia, Pa, 


DEAR Str:—T 
latter part of 1884, is regarded as one of the most satisfactory tools 
Is exceedingly well made and has a wonderful range 


Yours respectfutly, 


Hoyt & BRoTHER MANUFACTURING COMPANY, 
Aurora, II1., April 17, 1886. 


ALKER, 


he Combination Planer we purchased of you the 


itifies us to add this merited testimonial to your 


C. L. HOYT, President. 





lB 


Slate Sensitive Dril 


Adapted to rapid work with small 
= Pee (drills. Its extreme sensitiveness 
wrevents clogging and breakage of 
drills, Has a switching table with 
attachment for center drilling. In- 
stantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for circular 


DWIGHT SLATE, 


HARTFORD, - CONN. 


>a TEIN Ts 


Obtained at moderate fees. Thorough work guaranteed. 
Good references. Send for pamphlet. Save time and ex- 
vense by writing direct to 

i. G. Du BOIS, Patent Atty., 916 F St., 


GAGE MACHINE WORKS, 


» Waterford, N.Y 


Manuf’r’s of 


; ™ Fox, Turret 
ny \ 
Pe ley | SpeedLathes 


AND 
! oy Brass. Finishers 


TOOLS, 


THE NATIONAL 


FEED-WATER 


HEATER. 


A brass coil heater supplying 
feed water at 210° to 212° Fahr 
enheit by use of exhauststeam. 
Our prices are low and rea- 
sonable, and we aim to supply 
the cheapest, best and most effect- 
ive Heater in the market. six- 
f teen sizes. 10H.P., $20; 100H 
f P., $150; 500 H. P., $600. Tron, 
Brass and Copper Coils and 
te Bends made to order 
Wa we Circulars and price lists 
sent on application. 


National Pipe Bending Co. 


NEW HAVEN, CONN. 











it! Mila hi deb nda et ioe 


' 








Washington, D. C, 








FheU BRS, 





| 1-5 Foot Single or Double Head. 
| 1-8 Foot Single or Double Head. 


FORBES & CURTIS, 


BRIDGEPORT, 


Manufacturers of 


rn er eee : = 
The Forbes Pat. Die Stocks; 
Power Pipe Cutting and Thread- 
ing Machines, Cutting-off Ma- 
chines, Ratchet Drills, 
whe Machinery, etc., et 
tuITE FOR CATALOG UE 
Mention Paper. 











aacur’ MA 


RY’ Broce 





FOR 04 


3-20 Inch Lever Feed Drills. 
2-24 Inch Wheel Feed Drills. 


1-24 Inch 2nd Hand Wheel Feed 
Drills. 


Above Drills are ready for immediate 
delivery and following Boring and 
Turning Mills for quick delivery: 


1-4 Foot Single Head Column. 





H. BICKFORD, 


Cincinnati. Ohio: 





IRON eS eae? 








Wanefactared by 
Cc. F. RICHARDSON, Athol, Mass. 








OSGOOD DREDGE 00, - ALBANY, N. Y. 
RALPH R. OSGOOD, Pres. JAMES H BLESSING, Vice-Pres. 
JOHN K. HOWE, Secretary and Treasurer. 
Manufacturers of 
ITCHING 

MACHINEs, 


REDGEsS, 
Excavators, 


ERRICKS, 
Etc., Etc, 





—— ‘ 7 
~ COMBINATION DYDREBEDGB,. ——— 





‘FOX's CORRUGATED BOILER FURNACES 
MANUFACTURED BY 
THE LEEDS FORGE CO., Limited, of England 
SAMSON FOX, C. E., Manager 













Best Yorkshire Steel (Siemens?) Boiler Plates. 
‘J. BEAVOR-WEBB, 76 Wall St., New York, | 
AMERICAN AND CANADIAN AGENT. 
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SOUTHWARK FOUNDRY & MACHINE CO. 


PHILADELPHIA, PA. 
General Machinists, Founders and Boiler Makers, 
Heavy Machinery of all Kinds a Spewsy. 























Self-Contained. Sensitive Governor. 
Balanced Valve. High Speeds. 
Stationary Oilers. Best Economy. 


Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO. 


BUFFALO, N. Y. 











FOUNDRY AND MACHINE DEPARTMENT, 


HARRISBURG CAR MPC. C0, 


HARRISBURG, PA. 


Highest Awar Silver _Meda! 


Dipiom ma 
AT FRANKLIN INSTITUTE NOVELTY EXHIBI 
TION, PHILADELPHIA. 

We are ager | the finest and most successful 
Electric Light Stations in the world, A change of 
speed not exceeding one per Cent guaranteed, ran 
ning light and loade Send for catalogue. 





American Twist Drill Company’s 


ra PATENT CHUCK JAWS. 


| Three sizes. Price per set of 4 Jaws, $40, 
$48, $56. Bolted to lathe face plates, 
they make best and cheapest chuck in 
the world. Address orders, Laconia, N. B. 
ame ¥ ic oh ARKE & CO., poeen and St. Louis. 
NNING, MAXWELL & MOORE, N. Y. City 
TALLMAN & Mc FADDEN, Philadelphia, Pa. 


or WM. BINGHAM « CO., Cleveland, Ohio | 





E P.B. SOUTHWORTH, 
91 Exchange street, Rochester, New York 
Indicating Engineer and Mechanical Draftsman. 
Correspondence solicited. 





‘eee? Brandon's Piston Ring Packing’ 


—— 

Perfectly balanced against un’ 
due pressure in all directions. 
Preserves bothcylinderand rings. 
Allows no waste by either fric 
a4ition or leakage. Call and see 
working model, expressly made 
to demonstrate advantages 
claimed. For packing or shop 
rights, address 

JAMES BRANDON, 
390 Eleventh Ave., New York. 





6 i = ENGINE LATHES. 


and 


esq ip. THE MULLER MACHINE TOOL, 


NEW DESIGNS 


FIRST CLASS WORKMANSHIP. 


CINCINNATI, O. 








ee MACHINERY C0, 


CLEVELAND, OHIO. 


Manufacturers of 


46 ACME 99 


“poubie Atomatic Boltcatters, 


cutting from 3-8 in. to 6 in. diameter, 
“lso SEPARATE HEADS AND DIES. 
Send for Catalogue and Discounts. 


Agents, Manning, Maxwell & Moore, NewYork. 





PAT. DEC. 5, 1889 
PAT. DEC, 4, 1883. 
PAT. AUG. 25, 1885. 


—— 





THE NEW HOPPES LIVE STEAM FEED-WATER 


//Heater and Lime Extractor. 


CLEAN BOILERS GUARANTEED, 





SPRINGFIELD, O. 


—Send for Catalogue D. 





THE HOPPES MFG. CO. 





| 


Our Pat 
ent Rotating 
Fans are inval- 
fuable for Res- 
Htaurants, Ho- | 
tels, Meat Mar- 
kets, Saloons, 
Lunch Coun 
ters, Groceries, | 
} Bakeries, Con- } 
4H fectioneries, | 
and in fact all | 
placestroubled | 
with heat orf 
i flies. The only | 
perfect Fan 
made that can 
be driven at 
H any speed with- 
out disturbing 
the belt. 
Prices, from $6 to $35. Send for circular, to 


Backus WATER _MorTor Co., _ NEWARK, N. J 


HERKIGK & GUWELL, 


Manufacturers of 


Drill Presses 


POWER AND FOOT PRESSES; 


Hand Lathes, 


We acso MaAnurFActTuRE THE Ceesrated 


B-7:\0 40 








Paper Box and Special 
Machinery, 





87 ARTISAN ST.. 


NEW HAVEN, CONN, 





S:nt for Catalogue. 














Nic aaa Patent 


Air Engine. 


The Best and Cheapest 
on the Market. 


No Steam. No Water. 
Absolute Safety. No En- 
gineer. No pumps. No 
Gauges. No liability to 
freeze up. No Regula- 
tion required. 

NO EXTRA INSURANCE. 

Can be used for any 
purpose where power is 
required 

Cheap Fuel. Cheap 

First Cost. 


~ McKinley Engine Co. 
=> 17 Broadway, 
CINCINNATI, 0. 








Iron and Steel 


DROP FORGING 


Of Every Description, at Reasonable Prices, | 


THE R.A.BELDEN 00.,DANBURY, OT. | 








HARLES MiRRAY=< 








BO/ENGRAVER on Woop \@ 
SANN’ST.#* NEW Yorx«: 


MACHINERY. 


BARGAIN LIST. 


Two 16” swing 





ey be d, E ng tine L athe s (Porter), new 
17 s' ‘ (Wright), ** 
One Pond Planer, 22°x22""x5' second hand. 
Gray & Woods Dimension Planer, 22’ wide, 14 
long, second hand. 
Two 65 H. P Stationary Boilers, second hand, 
One 60 = - 
* 5O aad Portable ’ aie $6 


3 6) Center Cri ink E ng zine . new 
oO i rv 

20 

in “ PY “ “ 

4% “ Coil Boiler, suitable for a yacht. 


12 3 =«6Nertiecal Eng rine, new. 
30 Portable = 
Hand Planer, 18" x18"'x24" second hand 


S.L. HOLT & CO., 
67 SUDBURY STREET, BOSTON, MASS. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. | 


In Use, Over 1,000. 


25 to 1,000 H. P. 


perience 
Careful revision of all details 


or high rotative speeds 
in Steam Consumption and superior regulation guar- 
= anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H. P. for driving Dynamo Machines @ specialty, 
= Illustrated Circulars,with various dataas to practical 
Steam Engine construction and performance, free by 
mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS W, | SINDSON, 7 Astor House, N.Y. {Rostxsox @ cakt, St Peat, Mim te 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
sle Scle Eoeusees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virgiaia, 


OTTO GAS ENGINE AGENCY, NEW YORK. 


A. GC MANNING & CO., 


47 DEY STREBT, 


REMOVES on May Ist, to 1B VESEY ST. 
BLESSINGS PUMP GOVERNOR. 


For use in returning the water of condensation to 
steam boilers under circumstances which make the 
employn.ent of the steam trap undesirable, as where 
the pressure in heating systems is greatiy reduced be 
low boiler pressure, Or where sufficient head room i> 
lacking. Is used in connection with a steam pump 
so controlling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary 
ing quantity of watertobereturned. Nostuffing boxes 
are used in its construction. and friction is reduced 
to a minimum. Can be adapted to suit a wide range 
of conditions. 

Send for circular of Blessing’s Albany Steam 

pps. Trap, Blessing’s Water Circulator and 

_/ =~ Purifier, and Blessing’s Renewable-Seat 
——~<_ > =6Stop and Check Valves. 


< ALBANY STEAM TRAP CO., Aibany, ¥. Y. 
The Lane & Bodley Co. || 


MANUFACTURERS OF 


Automatic Cut Off Engines, 


from heavy patterns and of unexcelled 
° workmanship. 




















CORLISS. 


Borers, FEED WATER HEATERS, 
PuLLEYs & GEARING. 


STEEL 
SHAFTING, 
THE LANE & BODLEY Co. 
East side John, cor.Water, 
Cincinnati, O. 


PATENT UNIVERSAL SCBEW-CUTTING, CENTER, DEPTx 
ANGLE AND 


x. wyKra co. WIST DRILL GAUGE. 


Fine Machinists’ Tools, E, BOSTON. MASS. Send for Circular 
VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 





ORTER. HAMILTON 
ENCINE. 


FOR HEAVY WORK AND LARCE POWERS. 
EXTRA HEAVY DESICN. 
Send for Catalogue. 


WILLIAM TOD & CO., 


rouncsrown. ono.” [9 Buyers of Engine Lathes 
yer SKINNER & ENGINE oS. We arenow making from entirely new 

















am designs, extra heavy 19" and 21” Engine 
Lathes (the most popular sizes), ot which 
we are making a specialty,and manu- 
facturing in lots of not less than 100 at 
a time, 

We make no charge for extras, Ever) 
lathe is furnished with hollow spindle, 
the 19" with 1%" hole, and 21’ with 17%’ 
hole. Every lathe has substantial com- 
pound rest, heavy tool post (bar steel), rest 











“PORTABL E AND rors 


ENGINES and BOILERS 


Send for Catalogue and Prices. 


REMOVED. 


The Machine im Business of 
E, P, BULLARD, 


AND THE 


Bridgeport Mad, Tool Works 


Established at 14 DEY ST., in 1875, 


has been REMOVED to the new and 
commodious stores, 


72 WARREN ST,, avo 
62 COLLEGE PLACE, 


Near Chambers St, Station of the Sixth 
Ave. Elevated R, R, 


bend for New Listof Tools forimmediat bday 


NEW YORK, April 6, 1887. 





to turn full swing, following rest with 
adjustable jaws to take any size from 
21% / down, with extra tool for shatting. 

Full set of gears to cut from 2 to 18 
threads including lily pipe thread. 
Automatic stop on carriage. Separate screw 
and rod feed, and the most substantial 
and easily managed taper attachment 
made, Cones and gears of large diam- 
eter and wide belt, Studs, screws and 
smallgearsare steclorgunmetal. Webbed 
live heads, heavy tail stocks, No worm 
or worm gears, no weak reverse plate. 
Perfect lubrication for all running parts, 
including carriage. 

Lead screw inside of shear, double nut 
(cut from solid), and taking hold of car- 
riage directly under the line of strain. 
Friction counter-shatt, the most dura- 
ble made. Our prices are reasonable 
for cash, and trom which no deviation 
will be made. Our written guarantee 
accompanies every lathe, 


CUARANTEE. 


We guarantee this lathe to be equal in 
workmanship, truth, accuracy, solidity, 
material and finish, to the best made, 
and hold ourselves legally liable for this 
guarantee, 


LODGE, DAVIS & CO. 


MANUFACTURERS 


Machine Tools, 
169, 161, 163 and 165 EGGLESTON AYE., 
136, 158, 146, 148, 150, 152, 154 E. 6th St. 

’ CINCINNATI, OHIO. 


(See our advertisement on last page.) 


AMERICAN 


These Engines are the combined result of long ex- | 
with automatic cut-off regulation, and most | 
They are designed and | 
™ constructed for heavy and continuous duty at medium | 
Highest attainable Economy | 


MACHINIST 15 


4 ; 
MANUFACTURERS OF 
\MPROVED 






‘STEAM ENGIN ES ‘l 
#Uu varie —s 
Sizes Varying From 
80 to 2000 Horse Power." 

Horizontal or Vertical, = 
Direct Acting or Beam, —_ 
Condensing, Non-Condensing= 
or Compound. 

Send for Circular. a 


Comp! lete 
vrei 
\ p LANTS 5 

| Un NISHED i 












a) J 
Ve ei ISSO 
Cc ENGINES. 
ch Pressure. 
“a ES ‘ SZ ot Te ‘Cry UN 
ae eee See lied. a ~ ~ TUBULAR BOILERS. ° 
— ———— ' Se gecneess §OCO'ABARNARD 


*AGENT-: 








ae | 

Hebert Whiteniti enue?) 

TUNER Be (i. 
Cos EN DSBS | 
2 a 

NS° SLIDE VALVE ¢N® owt 9 

STATIONARY BOILERS, FEN: = 


ee 
RO 





Manur AL 


ow AND BRASS CAS gine 


ew yoRK or Ficy 
Room 6, 
COAL AND /RON EXCHANGE, 7 EE = = — 
Cor.CorTLanot &CHURCH ST. ayo i ee ae — 


JOHN McLAREN, 


HOBOKEN, N. J. 


BUILDER OF 


CORLISS ENGINES. 


ATR COMPRESSORS 
AND BOILERS. 


FLATHER PLANERS 


NEW PATTERNS. 
LATEST IMPROVEMENTS. 
SPLENDID WORKMANSHIP. 


GUARANTEE TO GIVE SATISFAC- 
TION TO THE BEST MECHANICS. 


SIZES ON HAND: 
26”x26"x6 ft. 
to plane 26"x26'x8 ft. 








STEARNS MEG. COMPANY. 


ERIB, PA. 
Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY. 


Works at ERIE, PA. 


WE ARE MAKING 
A: SPECIALTY OF 
A 24-INCH LATHE, 


WITH BED ANY 








One to plane 
One 


Send for Photograph and Deseription, 


HILL CLARKE & CO. 


36 OLIVER STREET, 


VICE; IT IS THE 
DUCED, AND THE WORKMANSHIP AS GOOD 


LENGTH DESIRED. THIS LATHE IS DESIGNED 
HEAVIEST OF ITS 
AS SKILL CAN 
iL I MAKE IT, | 
SEND FOR CII CIRCULAR, 





‘| i A "] ¥ FOR SEVERE SER- 
SIZE EVER PRO 
SS.AIDWORTHN GD, rooters x, 


BOSTON. 





BROWN & SHARPE MFG. CO., 


MANUFACTURERS OF 


MACHINERY AND TOOLS 


Piet h obit R. I. 





SIZES OF SURFACE PLATES. 











4y%in. x 6 in. 9ine x Yin. 12 in. x 12 in, 16 in. x 16 in, 
6 in. x Gin. 9 in, x 14 in. 12 in. x 18 in, 18 in. x 18 in. 
6 in. x 12 in, 10 in. x 15 in. 14 in. xX 14 in. 18 in. x $6 in. 
6% in. x 18 in. 10 in. x 30 in. 14 in. x 18 in. 24 in. x 24 in. 
36 in, x 66 in. 
Illustrated Catalogue Mailed on Anpplieatior 
MACHINE “TOOLS 
AN D— 
ITRON-WoOREING MACHINER DT 
OF EVERY DESCRIPTION. 


MilIs, 


Boring & Turning 
Driving Wheel Lathes, < 


Hydrostatic Wheel Presses, 


CAR AXLE LATHES, 
CAR WHEEL BORERS, 


SCREW MACHINES, 
Universal RADIAL Drilling 


IRON PLANER, 
ENGINE LATHES, 
Upright Drill Presses, 
SPECIAL PULLEY 
TURNING LATHES, 
Special Palley Boring Ma- 
Machines. chines, &¢,, &C, 


2 = - : y i ms 
YY y J J y / 
NILES TOOL WORKS, 
FZ AMILTON, OrLIO. 
NEW YORK, 96 Liberty St. PHILADELPHIA, 705 Arch Street, 








CHICAGO, 96 Luke St. 


AMERICAN MACHINIST 
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HE PRATT & WHITNEY CO: 


Hartford, Conn. 
MANUFACTURE 
Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Feedin: 
Mand Drilling Machines for Blacksmiths; Upright Drilling Mu- 
chines, single and multi-spindle, both those in which the spindles are witho 
feed movement and tables are operated by hand or foot lever, and those 
which the tables have provision for adjustment, and spindles are fed by hanj 
lever, or by hand wheel, or automatically: 
also, Horizontal Drilling Ma- 
chines, single and multi-spindle. 
CHARLES H. BESLY & CO., Western Agts., 
175 Lake St,, Chicago, Ill., U.S. A. 


ao THe Billings & Spencer C0, Hartford, Ct. 


MANUFACTURERS OF 


DROP FORGINGS IN COPPER, IRON OR STEEL. 


Pure Copper Commutator Bars for Electric Motors or 
Generators, Steel Commutator Rings and Nuts, 
Steel Wrenches and Eye Bolts, 

















BRASS WORKING MACHINERY. 





12in, & 16in. Monitors 
Valve Milling Mach’s 
Double Key 
Lathes, 
Speed Lathes 
Slide Rests, 
Revolving 
Chucks for 
Globe Valves, 


Two-Jawed 
Chucks, 





ra «Small Tools 
: and 
Fixtures, 


MASS, 











ANW CAPACITY. 


FOR HAND OR POWER. 


Particulars on application Full Specification and 
Tender promptly submitted on receipt of capacity, 
height from floor to support overhead and radius 
required. 





SoLE MAKERS, 


The Yale & Towne Mfg. Co. 
STAMFORD, CONNECTICUT. 
New York—Chicago—Philadelphia—Boston. 





Catalogues on application, 





JIB CRANE, 
Ss 
- iaaaee BE. DAWVI & CoO., 
CINCINNATI, OHIO. 
20 inch Upright Drills. 26 inch Back Geared 

Pa | ’ 
ss ae 30 inch and 38 inch ‘Power Feed 1 Dr ills.? 
} inj 
= | 
- ~— 

Pay = 

ee f 
a” ® 
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w RITK FOR PRICES, IT WILL PAY YOU, 


iety. 






uick Delivery, 





Cuts, Photo- 
pplica 


s_and Prices furnished ona 
Great Var 


. Se. A. 
Successors to DAVID W. POND, 


HNGINE LATHHEs, 
Planers, Drills, Etc. 4 —_ 

POND MACHINE TO0L C0, 

WORCESTER, 


New Designs, Q 








Manufacturer of ENGINE LATHES 
- Lowell, Muass., U 


from 16 to 48 in. swing. 


M graph 


| - 
To 


jsut N 
Co a | | 


GEO. W. FIFIELD. 





GEAR WHEELS & GEAR CUTTING 





Send for Catalogue D J. M. ALLEN, Presipenr. 
GEORGE B. GRANT, Se ree = * 
666 Beverly Street, Boston. W a ae RAN Kk LIN 9 V ICE-PRESIDENT. 











E. E. CARVIN « CO. 
189 & 141 Centro Street, N. Y., 
MANUFACTURERS OF 





97 to 113 E. GOULD & | 

lag % EBERHARDT 

NEWARK, ei 
N. i 















PATENT SHAPERS, mates es 


Can be changed while in motion, SEND FoR CaTalocus. 





MACHINISTS TOOLS 


J. B. Prrror, Seorerary. 


KEY-SEATING 
MACHINES, 


and 20-in, Drills, 
A SPECIALTY. 

Our Key-Seating Machine 
will save enough in 60 
days’use to pay first c ons" 
no shop can afford to d 0 | 
without one. We have | 
now ready for prompt | me in. 
shipment both Key- Se ate 4 eS; 20 in. 
ing Machines and_20-in. 

Drills. Send for Photo, 
and Catalogue. 


24’’x24”’ 
w.P. DAVIS, | f] ait 
NORTH BLOOMFIELD, N. Y. aners 80""x80" 










For New Reduced PRICE LIST, Write to 


THE G. A. GRAY CO. '4 


sycamore & & Webster St., Cincimnati,0. 








orders, 


THE BUFFALO STEEL FOUNDRY, Pn iY? 


ORDERS AND CORRESPONDENCE | PRATT & LYTCHW ORTH 
SOLICITED 2roprietors. 


= & ae ae 


Destroyed our works one month ago}; but we are so far recovered from its 
disastrous effects as to be able to announce to the public our readiness to receive 
We have secured buildings for temporary use adjoining the ruins, into 

which we have already put over $ 30, 000 worth ofnew machinery, the best that 





could be obtained, and are again ready for business, 


We desire to express our thanks for the liberal patronage bestowed upon us 


in the past, and respectfully solicit a continuance of the same, 


Middletown, Conn., Mar. 4th, 1887. THE STILES & PARKER PRESS CO. 





Strata or Spiral Teeth. Width of face, 1-8 in, 
ine Diameter, from 2 1-4 in. to 2 3-4 in 








Manufacturer, 


a Lipson 


| WARN 14 bass Ss 
phirrie ie kh mniititiiiiitin 


BY ze 














